No. 730,791. PATENTED JUNE 9,19083.

W. H. NIGHTINGALE.

GOVERNOR FOR PNEUMATIC PRESSURE.

' 17, 1002, |
NO MODEL. _ APPLIOATION FILED MAR, 17, 8 SEEET§—SHEET 1.

(i

Ny
¢ NS
.1.1_‘1 .

- 2

15
R s

b

oy

I

e

4
S5

oty
‘

\
9

Xﬁ

h\'

| /
=& =/ .__.
— ) g—— AN =
= ™ ot ‘#“&ﬁﬂ :g-‘ﬁ E{%:{ ) N‘ o E
B Le—mn <
-t:: "‘."-,E.r..r\' ’:@?f - - Q | i oH ' :;{g 1 | |
SR Tk S B ] B -
ENNNWVEEANNE. I | |
=i 7| 7/ e . | L= = 3 LS
= - = = =0 = |
= ﬂ‘:;ﬂ ;1 ﬂL—E: ) - ' | LL
IQ oy &g* | ®_- " X :: g
_‘_'__':_, ~ .-b:~ It{* I 1= ] ‘:__-—:. o~ O
% oo W .;“‘ E ' G e B
& = = ..:‘:l LB ! é . == 0 -
-~ == <y W «¥ - oo
Y 1 b SES
- N 0§ D b ) < =]
S ///4 5 ~8 ﬁl-l-;-r < . }- Iﬂ. . 3 '
; : S B = Fa-——Jn (S L,
////AFQ D 3 e (==
2 B -
L - =5 L '

AR IINSSS S
N/

=
<D
rf';l—-
- P @ D
¢ f 1
™ ! '?g

 In ven Lo

@W@ '

THE NORRIS PETERS GO, pHOTO-LITHO .. WASHINGTON, D. B,




No. 730,791, PATENTED JUNE 9, 19083.

~ W. H. NIGHTINGALE.

'GOVERNOR FOR PNEUMATIC PRESSURE.
APPLICATION FILED MAR, 17, 1902,

8§ SHEETS—SHEET 2.

NO ¥ODEL.

)

N
2,

-

._.
s e
WAL

|
‘
\ e
4 )
[ | “
[ l‘
] "

pram—r——— [ ey
f / 1

E:n]/‘! - Ll‘
m\\\\\\\“" o \\\\\\\\\\ ' 1
HES d = B
= 3 Q = ST %
Cw | R R = B ? --
- - % 3 R 1~.. = N
E-.\t -3 '” B :'g >H ‘—? : < : o
@'5//////;-&- 3 i |
int SRS A IR M)

@w\%

THE NORRIS PEIEES i,

FHOTO P ITHO., YA

SHINGTOM,

Q. C

42




No. 730,791, PATENTED JUNE 9, 1908.

W. H. NIGHTINGALE.
GOVERNOR FOR PNEUMATIC PRESSURE.

- APPLIQATION FIL , 17, 1802, | |
NO MODEL. | 5D MAER. 2T, 3 SHEETS—~SHEET 8.

| P}%&nésscs _ _ |
M il lcur@fwv I 2H Mjﬁftnja(c .




Patented June 9, 1908.

PaTtenT OFFICE.

No. 730,791:

UNITED STATES

WILLIAM H. NIGHTINGALE, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO JOHN E. REYBURN, OF PHILADELPHIA, PENNSYLVANIA. -

GOVERNOR FOR PNEUMATIC PRESSURE.

S?ECIEIGATION forming part of Letters Patent, No. 7 30,791, dated June 9, 19083.
' | ~Application filed March 17,1902, Serial No. 98,633, (Wo model.}

To all whom it may concerw:

Be it known that I, WILLIAM H. NIGHTIN-
GALE, a citizen of the United States, residing
at Philadelphia,inthe county of Philadelphia
and State of Pennsylvania, have invented cer-

| half an elevation. Fig. 10 is at its upper

half a section on line = x, Fig. 9, and at its
lower half an end view of Fig. 9. Iig..11 18
a plan showing the position of the governor
as related to a receiver or reservoir and &

55

> tain new and useful Improvementsin Govern- | compressor. | |
ors for Pneumatic Pressure, of which the fol- [ Similar characters of reference indicate
lowing is a specification. similar parts throughout the views. |
My invention relates to automatic govern- The governor has end sapports 1; with feet 6o
o ors or cut-outs for air-compressor motors in | 2, 3, and 4, with feet 5 6, the feet being pro-
which the pressure in the receiver or reser- | vided with suitable holes for the insertion of
voir governs the motor’s movements, as when | screws or bolts to secure the governor in po-
maximum pressure is reached the motor is | sition. Supports 1 4 are connected by rods
stopped until with a predetermined decrease | 7 3, which are serew-threaded at their ends 63
15 of pressure the motor 1s again putin aetion | and provided with nuts inside and outside of
until the desired pressure is again accumu- | thesupportsto hold all of these partsin proper
lated. Iemploy resilient means,in conjunc- | position. A cross-head 9 .embraees rods 7 3
tion with air-pressure, to operate the parts of | at its ends, and is thereby guided in 1ts move-
the mechanism and the locking of the cut- | ments. The cross-head abuts springs 10 11 70
.o out in contact and out of contact with the | on rods 7 8 at one side, and nuts 12 13 serve
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current supplied to the motor.
my mechanism may be very sensitive, 1 have

eliminated the use of stufling-boxes to pre-

vent air-escape and have substituted therefor

#fexible cylinder covering the air-admission
and capable of extension and contraction as |
necessary to permit the pressure-actuated

parts to freely move within the eylinder and
at the same time prevent air-escape and the
creation of friction. The mechanism is illus-
trated as used for air-brakes for cars; but 1t

isnot thereby intended to limitits use tosuch

purpose only, as there are various other uses
to which it may be applied as a pneumatic
ressure-regulator. |
My mechanism is illustrated in the accom-
panying drawings, in which—

Figure 1 is a plan of the governor when in
cireuit. TFig. 2 is a central vertical section
as to most parts, as when in circulf, same as
Fig. 1. _
ond. Fig. 4 is a plan when cut out or out of
circuit. Fig. 5 is a central vertical section
of Fig. 4, some parts not being in section.
Fig. 6 is an elevation at the air-inlet end.
Fig. 7 is an elevation of the outer locking-

‘plate, its guides, and bell-crank arm. Ifg.

3 ig an elevation of the cross-head on the cur-
rent side. Fig. 9 is a longitudinal view of a

so modified form of the flexible eylinder, itis up-

per half being a central section and its lower

In order that

Fig. 3 is an elevation at the current

toadjustthe springs to proper tension to regu-
late the maximum pressure exerted against
the cross-head, as hereinafter described. A

boss 14 is formed on support 1 at its outer

side, and it has an internal screw-thread to
receive an inlet-pipe 15, leading from the air
receiver or reservoir, and within boss 14
through support 1 a series of inlet-holes 16
aroe formed. Secured to the inner face or side
of support 1 is one end of the flexible accor-
dion-shaped extension and contraction-cylin-

der 17, by ring 18 and screws 19, and to the

adjacent face or side of cross-head 9 the other

| end of cylinder 17 is secured by ring 20 and

screws 21, the cylinder having outwardly-ex-

 tending flanges at each end which areadapted

to be compressed to form air-tight joints by
rings 18 20. Cylinder 17 is formed of major
diameter metallic and non-compressible rings
92 and similar minor diameter rings 25, al-
ternately placed and incased and connected
by a covering 24, of rubber or other simi-
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lar suitable material which will permit the

extension of the cylinder, as seen in Ifigs. 4,
5, and its contraction, as seen in Kigs. 1, 2.
Within cylinder 17 and secured to cross-head
9 by a flange 25 is a pressure-case 26, having
a ouiding-stem 27 passing through support
1 into inlet-pipe 15, and within the case 1s
cut-out spring 28, one end of which seats in
the case end, and at the other end is placed

95

104G




10

I5

20

25

30

35

forced by

40

£§93

6o

desired tension is put upon spring

ing nuts 53

a disk 29, which abuts a locking-stem 30, as 1

seen in I‘lﬂ'. 5. Around stem 30 but not
touching 1t 1s an adjusting-sleave 31 SCrew-
thIeaded thioufrh CTOSS- head 9 and abuttlnﬂ'
disk 29 and Wthh 1s the means by which the

quire the maximam pressure in pipe 15 and
the receiver or reservoir 32,to which it is con-
nected, as seen in Fig. 11. Stem 30 passes
outward and thmufrh support 4. 1t has an
enlargement 335 passing through support 4,
a cut-out locking-groove 34, an enlargement
35, which guides the stem through support 4,
and a cut-in locking-groove 36, beyond which
is secured a hub-plate 37, insalation 38, and
a Jar-plate 39, pivotally connected to aswitceh-
bar 40. Switeh 40 1s fulerumed on pole-stud
41, carrying conductor 42, secured tc sup-
port 4 and having insulation 43. Opposite
stud 41 1s a stud 44, secured the same as 41,
having insulation 45, carrying conductor 46
and having contact-slot 47, into which switch
40 passes when pressure in tank 32 decreases
to a sufficient degree to require the current to
be turned onto the motor for operating the
compressor. Over stem 30 and its enlarge-
ment 53 18 a cut-in spring 48, abutting the
locking-plate guides at one end and at the
other end abutting a plate 49, through which

‘stem 30 passes, and a collar 50 is adjustably
secured on the stem to secure the desired ten-

sion of spring 48. Plate 49 is carried on
studs 51 52, secured to cross-head 9 and hav-
and lock-nuts 54, which bear
against plate 49, DBy the means described
the spring 48 is compressed, while spring 28
18 being compressed as cross-head 9 is being
atr-pressure toward support 4.
The spring 48 1s meantime storing energy to
shoot stem 30 inward when it is unlocked to
close the switch and form the circuit when
the air-pressure is sufficiently exhausted and
just before the parts are moved to the posi-
tions seen in Figs, 1, 2.
orooves 34 36 are VBIthdll} -moving loakmw-
plates 55 56, having guides 57 58 secured to
support 4, which plates have slots 59 60 at
their lower ends adapted to pass into grooves

34 36 when dropped to lock and to permit the

enlargemens 35 of stem 30 to pass under them
when raised to unlock, the plates being moved
up and down by bell-eranks 61 62, fuleramed
on supports 65 64, secured to main suapport 4,
one arm of the eranks entering one of the
slots 65 66 of the locking-plates and the other
arms entering one of the slots 67 68 of the rod
09, guided through the tops of support 4 and
cross-head 9. The rod 69 has at one side of
cross-head 9 double nuts 70 and at the other

side double nuts 71, the rod being screw-

threaded to receive them and permlt their
secure adjustment to move the rod, the bell-
cranks, and the plates, forlocking the switch
into or out of circuit by the movement of the
cross-head due to air-pressure and its return
movement by springs 10 11 as the air-pressure
(ecreases.

28 to re- |

KEngaging locking- ;

730,791

In Fig. 11 is shown the position of my gov-
ernor as related to the codperative compres-
sion and air-receiving means, in which the
governor A is connected to the tank 32 by
pipe 15 and the compressor I3 18 connected to
tank 32 by pipe 72. FIig. 11 illustrates 1n
a general way only the relative positions of

| the different mechanisms, as it will readily be

understood that other arrangements may be
made by observing the proper air a.nd elec-
trical connections. |

70
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It will readily be understood that slight

modifications of my constructions as illus-
trated and described can be adapted to the
same use without departing from the apirit
of myinvention. Having described the pref-
erable forms of my mechanism as at the pres-
ent time deemed best, I will now describe

their operation.
By reference to Figs. 1, 2 the governor

parts will be seen in the poswwns they as-

sume when there is a lack of pressure in the
tank or receiver 32 and the parts have been
operated to close the circuit and start the
compressor. As the air-pressure accumu-
lates it will pass through pipe 15 and holes
16 to the interior of ecylinder 17, pressing
against the end of case 26 and the surround-
ing surface of cross-head 9. This will com-
press spring 28, pushing disk 29 against stem
30 and cross-head 9 against springs 10 11 and
plate 49 against spring 48, and as the stem is
now locked against outward movement the
continued accumulation of pressure will con-
tinue to move cross-head 9 until it reaches
nuats 70, moving them and rod 69, operating
bell-cranks 61 62, locking-plates 55 56, when
spring 28 quickly shoots stem 30 outward,
opening the switch 40, breaking the circuit,
and stopping the motor, and so quickly that
all sparking and burning are avoided. As
spring 28 shot stem 30 the collar 50 followed
up plate 49 and spring 48, leaving the spring
compressed, as seen in Ifigs. 4, 5, retaining
1ts power to shoot stem 30 back when un-
locked by decreased pressure in the tank or
receiver 32. The parts are now in the posi-
tions shown in Figs. 4, 5. As the receiver-

pressure drops springs 10 11 28 expand and

contract cylinder 17, move back cross-head
9, case 26, studs 51 52, and their nuts 53 54
until the cross-head 9 meets and moves nuts
71 of rod 69, when the locking mechanism is
released and the compressed spring 483 quickly
shoots stem 30 back, closing the switch 40,
forming the circuif, and starting the motor
and compressor, and the governor parts as-
sume the positions seen in Figs. 1, 2. I have
provided means for the adjustments of all of
the working parts, so that I am enabled to
set-the governor for any desired amount of
pressure and also to keep the springs up to
the desired or required tension in case they
become weakened from any cause. '

I claim— |

1. In a pressure-governor, supports there-
for, rods connecting the supports, a eross-head
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pressor, ‘a reservoir', a fra_mework for_ the
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framework for the governor,
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adapted to move on the rods, and an air-tight
flexible eylinder secured at one end to one of
the supports, and its opposite end secured to
and moved by the cross-head and a com-
pressor, and a switch for the governor, con-
trolling the compressor, substantially as set
forth.

2. In a pressure-governor, & COMpressor, a

switch governing the compwssm a frame-

work fm the governor, a flexible eylmdel sup- |

ported thereon at its fixed end, a cross-head
guilded upon the framework and carrying the

movable end of the ¢ylinder, a pressure-case

within the cylinder, guided at one end by the
framework and at its opposite end attached
to the cross-head aforesaid, a locking-stem,

passing through the cross-head and entering |

the pressure-case, a disk in the case, at the

end of the stem, and resilient means within

the case and operative on the disk and stem,
1in manner and form substantially as speel-
fied. | -

3. In a pressure-governor, a compressor, a
a cross-head
guided thereon, a longitudinally expansible
andcontractiblecylindersecured tothe frame-
work and the cross-head, a pressure-case
within the eylinder and means to subject it
to air-pressure, a locking-stem projecting into

the case, resilient means within the case and |
-acting upon the stem when the case is under

pressure, and means to regulate the tension
of the resilient means, and a switch govern-
Ing the compressor, substantlally as set forth.
1. In a pressure-governor, a motor, a com-

governor having a flexible eylinder carried
thereon in manner forits elongation and con-
traction, resilient means within the cylinder
and arranged for and adapted to receive air-
pressure, a locking-stem subjecet to movement
by the resilient means and the air-pressure,
locking-grooves in the stem, locking-plates
adapted to enter the grooves, means to lock
the stem by one plate when the cylinder is
elongated, and by the other plate when the
cylinder is contracted, resilient means upon
the stem adjacent to the locking means, and
means for i1ts compression as the cylinder is
elongated and to hold it in compression until
the cylinder 18 contracted and the locking-

- stem 1s released, electrical conductors, and an

55

interposed switeh forced into and out of cir-
cult with the conductors by the elongation
and contraction of the cylinder and the con-

[._

3

| sequent movement of the locking-stem, sub-

stantially in the manner and form set forth.

5. In a pressure-governor, an extensible

and contractible accordlon shaped cylinder,
mounted upon a framework adapted for the
aforesaid actions, the extension of the cylin-
der being accomplished by pneumatic pres-
sure, and resilient means supported upon the
framework and contracted by the cylinder’s
extension and adapted to expand and con-
tract the cylinder as the pneumatic pressure
therein decreases, substantially as set forth.

6. Inapneumaticgovernor, a motor, a com-
pressor, a receiver, and an accordion-shaped
cylinder, mounted upon a framework and
means for its extension by pneumatic pres-
sure, resilient means for its contraction as
the pneumatic pressure decreases, a locking-
stem, a double locking means therefor, means
to actuate the stem in one direction by the
pressure which extends the cylinder, resilient

means on the stem and means for ifs com-

pression as the ¢ylinder is elongated, means
to retain the compression of the resilient
meanson the stem until the stem is unlocked
forits return by the aforesaid resilient means
to its original position when the cylinder is
contracted, electrical conductors insulated
upon the framework, a switch interposed be-
tween the conductors,attached to the locking-
stem, and adapted to break the current as
the cylinder 1s extended, and to conrect the
current when the eylinder is contracted, sub-
stantially as set forth.

7. Asa new article of manufactar e, a flexi-
ble cylinder comprised of rings of large and
small diameter, alternately arranﬂ'ed e1m-
bedded in and eonnected by a ﬂemb‘e and
non-porous. material to thereby permit the
cylinder to expand and contract in length,
and means to secure the cylinder’s ends fm
such aection, substantially as specified.

8. As a new article of manufacture, an
accordion - shaped cylinder of flexible non-
porous material, rings for the support of the
large and small diametral portions of the ac-
cordion shape, and means to secure the. cyl-
inder for longitudinal expansion and contrac-
tion, substantlally as set forth. |

Tn testimony whereof I affix my Slﬁ'nature
in presence of two witnesses.

WILLIAM I1I. NIGIITINGALE

‘Witnesses:

Raxsom C. WRIGHT
WILLIAM C. STOEVER.
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