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~ UNITED STATES PATENT OFFICE.

. No.881,885. - -

. Be 1t known

'LEWIS BENJ. DOMAN, OF ELBRIDGE, NEW YORK, ASSIGNOR TO AMPHLIO

COMPANY, OF ELBRIDGE, N_E}W YORK, A CORFOR;\TION OF N_E\-‘v' YORK.

AIR-MOTOR. = .

- Sp eéiﬁca,tidli. of

To all whom it my concern.:

that I, LEwis B. Dowman, a-

- AR

‘citizen of the United States, residing at El-°

 ‘bridge, in the county of Onondaga and State |

‘of New York, have mvented certainnew and

useful Improvementsin Air-Motors, of which:
- the following is a specification— o

- This invention relates to air motors, such

’ "

as .are commonly employed in mechanical

piano El'&yers and other musical instruments

uce rotary motion from the reciprocat-

- ing motion- of one or more  bellows or pneu-

| " matics. The motor is preferably operated
" by atmospheric. pressure, the pneumatics
15 .

being connected with an exhausting appara-

tus by means of suitable valved passages.

20 ] . = | .
. the side plate which closes the:air passages

* The invention will be-described with refer--
-ence to-the accompanying drawing, in which,
. Figure 1 is a side elevation of the motor,

including the ‘speed regulator or governor,

being omitted; Fig. 2 is a_plan view of the

-same complete with side plate; Fig. 3 is a

20

~ line 4—4 of Fig. 2, and Fig. 5 is
- the line 5—5 of Fig. 3;

39

> eranks~or _

13--13* are: pitmen connecting the.crank
~ pins res’pecﬁti'velj_W_it_h._.the*1_}*10'35'31_}1{1 parts of |
. pneumatics 14 and 14®, . The pneuimatics.14

longitudinal central section on the line 3-—3
of ¥ig. 2; Fig. 4 is a vertical section on the
a seclion .on

~ Referring to the drawing, 11 indicates the
crank shaft of the motor, 12-—12%a pair of
crank pins 90 degrees apart, mounted on
crank disks upon the shaft 11;

and 14 are respectively eonnected to Jreu-
matics-15 and 15 by links or connecting vody

16 and 162*. - The pneumatics 14 and 15 are

arranged back to back on a block 17 and thte.

40

45, _
- shown 1n Figs. 1 and 2; the uprights 17--

50

55

tion to operate the roll

the angularity of its movement to a NN

- segond pair of pneumatics are likewise ar-
ranged on a block 17%.+ The motor shaft 11
- may be provided with- a sprocket wheel 18

or other suitable means for transimitiing mo-
| of perforatad payper, -
or for other purposes. . R
The general arrangement is preferably
17* bemg supported on g base 19 and: the
pneumatics being arranged back to back up-
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 Application filed May 19,1904 Serial No. 208,703, =

1

[ mum.. Each pair of pneumatics imparts to .

N PIANO-PLAYER.

its pitiman positive movement in two direc-

tions_thus ¢
“during each revolution. -
The air passages to and

The air passage d from the prieu- g4
matics 14 and 15 are controlled by a_ slidet

valve 20 which is-connected by a link 21 with

‘the movable board of the pneumatic 152 and

‘the valve 20* controlling the passage of air
to and from the pneumatics 142, 15® is con- 85

nected with the movable board of the pneu- .

matic 15 by a’link or connecting rod 21s.

pneumatics 14%, 15% and the former only
need be-deseribed in detail. L :

A passage 22 leads {rom the interior of the

pneumatic 14 through the upright 17-and the
base 19 and cominunicates with an opening
in the plate.

a

a passage 24 leads from the interior of pneu-

third or exhaust port in the valve seat 23,
which 1s arranged between the ports 22 and

I 24; communicates with a passage 25 leading
to a pressure regulating .or governor device
A which s hereinafter deseribed;  The slide

valve 20 18 of sufficient length to.cover two
of the ports gt a time and it is provided with

ciprocated it alternately covers and uncovers

L " ¥

“the ports of passages 2:

matic- '].5-'[:(_},2& _[){'JI_‘t' m the .\rgl.l_\"r(‘-;-s{i&t-gg' A

a passage by means’of which the two ports
covered by 1t are placed in conununication, -
as 18 comnnon i some well known forms of
steam engines, this valve heing sometimes
termed a “D-valve”. ~As the valve.is re-

¢ port WA 24, placing each
ol sald passapes-al 'l;n;';lE"’i‘{fif‘fly‘ N comniunica-
Aon” with the atmosphere and. with - the ex-
haust “port 25 which is in-communication
" with an exhaust pumip or other vacuum pro-
ducing means.  When one of the pneumat-

Theé supply and exhaust passages for the
i pneumatics 14 and 15 are duplicates for the =
70

| valve 20 operates, Figs. 1 and 3. . Likewise! ™

80

85

e
v

1es 18 10 communieation with the atmosphere,
the "opposing pneumatic is in communica~..

[ tion with the exhaust passage; hence the

on - the 'll{}l“i{_’fhtﬂ. The shaft s arranged
transverse _

- pneumaties, and-each crank pin is conmectoed
- with an.outer or movable board of one of the-
outer pneumatics, thus permittine of the use

y of the base midway hetween the

of'a pitman of maximum length and reducing

,rod 16 between them. - When “the valve 20

1 moves:to the other extreme; the conditions
L of the pneumatics 14, 15 , are reversed, the

. | e; hence the 160
latter is collapsed with considerable force due
Lo the atmospheric pressure on it and the

former 1s opened l;y'~- means of the conneeting .

prneumaticl4 heing collapsed by the atnios-

pheric pressure and the pneumatic 15 ex-
panded and mflated througl its passage 24 - .
- which Is-open to the atmosphere. These. 110



2

movements of the pneumatics 14, 15, recip-
rocate the pitman 13, .
pitman 13? 1s reciprocated by the pneumat-
ics 14*and 15%. Thesetting of the cranks at

90 degrees apart insures the proper move-

- ment of the valves at the proper time.

L

- The valve arrangement is “duplex’’, the
pneumatic 15. operating the valve for the

- pneumatics 14* and 15* and the pneumatic

10

15

15% operating the valve for the pneumatics
14 and 15. The motor therefore has no dead
points or dead centers and it always starts
haust passage 25. _ -
It will be evident that the construction
and arrangement of this motor is simple and

~when a partial vacuum is created in the ex-

~compact - and - comparatively cheap. = The

movable. boards of the pneumatics 15, 152,

- are each hinged at one end and have a maxi-

20

25

30

35

- “rendered practically uniform. The

40

mum movement at the other end. At a cer-

tain intermediate point between the ends the
movement 1s equal to the desired movement

of the valve which is connected to the board

and to simplify the construction and prevent

any tendency of the links 21 and 21# to raise

their valves the valve seat 1s so clevated that

-substantially horizontal connections may be
‘made between the valves and the movable

boards of the pneumatics 15, 152, This ar-
rangement of valve connections is very sim-
ple and satisfactory.. Ifach wvalve is con-
nected to its rod by adjusting means so that
1t may be properly set with relation to the
ports with which 1t cob6perates. The speed
of the motor depends upon the degree of

vacuum in the passage 25 and by governing

the pressure in this passage the speed may be
L _ gov-

ernor will now be described. |

The - exhaust passage 25 communicates

- through passage in the base block 30 of the
- regulator A with the interior of a pneumatic

45

31 arranged on said base. The upper or

~ movablé board 32 of the pneumatic 1s con-
nected with a weight 33 (a spring might be
~used) which constantly tends to raise it and

- distend the pneumatic. The interior of the

50

15 preferably Z-shaped as shown, the upper

pneumatic 31 communicates with the vacu-

um: producing means by the valved passage
34. In this passage is a balanced valve 35
which is centrally pivoted at 36 and connect-

-ed with the movable board of the pneumatic

31 by an adjustable link 37. ‘The valve 35

and lower arms of the ¢ Z " fitting seats 38

| _x#fl'len the valve 1s closéd. - S
‘I'he operation of the pressure regulator is
as follows. The weight 33 tends to open

the pneumatic 31 and the vacuum within

60

tends. to close it. The parts are normally

adjusted so that the valve 35 will permit of

the passage of the amount of air necessary |

In like manner the

t and the pneumatic will collupae more or

and slide valves controllivg the

881,885

to run the motor at the desived speed with a

olven degree of vacuuin in the passage 34,
Should the vacuum become ineressed m the
passage 34, that 1s, should the pressure de-
crease, -the pressure 1n the phneumatic 5i
wilt immediately decrease, correspondingly

(bt

depending on the amount of decrease i 1n-
ternal pressure.  This will elose or partially
close the valve 35, As soou as the pressure
agaln increases 1 the pneumatic 31, by rea-
son of air received from the motor, the valve
35 will be automatically opened. 1 will be

apparent that the apparatus desceribed wiil

Torm a governorior the motor, reguintimg the
pressure 1n the motor exhaust passage and
rendering the same practically unitform re-
gardless of variations in the pressure m the
passage 34 leading to the cexhiaust means,
By mereasing the power whiceh tends to open
the pneumatic 31 and the valve 335, the motor
will be subjected to alower pressure in 1ts ex-

“haust passage and 1ts speed correspondingly

inereased.  This variation may he eansed by
inereasing the weight 33 or s leverase, or
the tension of a spring which may bhe sub-
stituted for the weight.

Having deseribed v mvention what
claim as new aund desire to secure hy Letiors
Patent 1s, |

I. In an air motor, the combmation of o

crank shafl, pneumatics on oppostie sides of

saxd crank shalt, pitmen conncetine the

pneumatics with the eranlk shaft, valves con-

trolling the passage of awr to and {ram the
pheumatics, each wvalve being connected
directly to a part of the movable hoard of
one of the puneumatics baving a movement

substantially equal to the throw of the valve,
whereby divect connections bhetween

fhe
pneumatics and the valves are peemitied.

2. In an air motor, the combiiration wifh
the crank shalt, of a plarality of pairs of
pneumatics arranged on oppostte sides of
sald shaft, connections between sald pneu-
matics and the shaft for driving the latter,
# Dassage of
alr to and from the pnewmaties, said <hde
valves being connected divectly {o the moyv-
able boards of the pnewnatics and arranged
between parts of said movable boards having
a -movement. substantially cqual to the
throw of the valves, whereby direct con-
nections betwéen the pucumatics and (he
valves are permitted.

In testimony whereof I have signed mv

name to this specification in the presence of

two subscribing witnesses.
| LEWIS BN DOMAN,
Witnesses:
- Gro. T. Laxauir,
NETTIE A. Brusrus.

G0

70)

3
by

)

G0

100

—

100

110




	Drawings
	Front Page
	Specification
	Claims

