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. Tn aZZ fwﬁom it may concern: N
- Be it known that I, ABRAM PATTDRSON,_
- of Rush, in the county of Susquehanna and |
State ef Pennsylvania, have invented a
new and improved safety-valve to prevent
steam- boilers from bursting and from break-
ing by collapse and also a new and improved
Worlnng column and pendulum  for the |

10
o clescmptmn |
The nature of my 1nvent10n cens1sts in the

- construction, arrangement and employment :

UMTE I‘- ‘

%TATE% ?ATEWT OFFlLE

ABRAM PATT nRSOV

OF RUQ‘,H

PL\T\T SYLVA\TIA

SAFETY-VA.LVE OF STEAM—BOILERS

| . - Speciﬁcatmn -‘of:;Lette;l_:'s P_a,tent No. 3, 960 'da,ted Ma,rch 21' 1845. o

opening of safety-valves; and I do hereby
declare that the follewmg 1S 8 fnll a,n(l exact

of a safety mlve as hereinafter described.
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- 25
-_ .‘ehewmo the a,ppal atue cut wertlcml and lon-
S g1tucl1nal .
B repleeents the werla:mg celumn J, and.
K, p‘u‘ts of the safety valve, or reactmcrj_
'safety valve; I, J and K, also represent the
 sgtationary eylmclers of their respective |
parts; 3, 3,3, 8, sliding cylinders; 4, 4, 4, 4, |
- hds; 5, 5 a, 5 sockets of ball and eocket;'

~ points; 6 6 6 6, screw stems: of the
pe—ints, 7,07, ehefts 8, sl1cl1n0' valve of
the wmkmo eolnmn y screw  stem -of

safety

.ancl also, 1n the employment of a working
~ column, for the opening of a safety Valve
- for steam boilers; and also, in the employ-
ment of a pendulum, for the epenmg of a
valve for steam boilers, as herein- |
after clescrlbed reference bemg had to the
~ annexed clmwmws, making a- prrt of this
o 'spee1ﬁcet10n, n which— o |

is a transverse view, nntheut ﬁ-
the pendulum Fig. 2, a perspeetwe View,:

Figure 1,

with the pendulum on. Iig. 3, a’ seetlon,

- the sliding valve of the WOI‘klllO‘ column ;-
- xry, ory eellare, to confine the Wewhts R,
. beamj; s, s, s, 8, mortises; M, clog,, Z, dog
40

mortise; N, dog spring; cZ do pwet P

‘pivot. pest P, C, collar on the foet of the

~ pivot post, by which to confine the same

- :,'-5:"".sh‘1ft

 to the plate; g, plate; C, C, C, periemtmne
~ for the fixed chmclers I1,J encl K 2, v,v,2,
perforations for the boltmo clown of the
n, perfor wtwne for the lever.
posts; ¢, ¢, perforations to secure the pen-
~ dulum bleel{ W, W, W, W, perferetlone for

‘the eonﬁnmcr of the pl%te, or it may be
- 50 gtherwise eeenrecl ¢, lever
posts; op, op, epemno pivots; L,.-X open
"~ pivot boxes; L, pendulum bleela
wots e, snspendmg pwot s, c saw
- cut fer the SprmO‘ 0O, lever, also eeetlen 10,

o 55 section 11, pendulum bleel;: ae seen at L, 12, '.

pivot; kt, lever

ancl seetlon 12 penclulum, S Sl1cle B cen- |

o ter l’)O"‘{ 72, reﬂ‘uletmo‘ serew

_dnmete}:'

Oy Ay

C, collar screw
of the reﬂuletmw screw s f, f, bare holding

the slide; wzf welo‘ht ot, beam pivot; b, b, b,

bolt wr enches: s P block holdings; 737'* beam a0

block with belte fel the eenﬁmnt‘r the block -

to the boiler; I, float beam; Lt wewht

Lf, float; Lo, "float stem ; Ls, Le, Ls, p1vets R
~The p*u"t of the ‘Lppqmtns represented by

| I, is the working column, and is formed by
the Duttmg tOG'ether of the sections 2, 8, 4,5,
1 6, 7 and 8, seen in the drawings, and i 1S thns o

ffmmecl T make two eyhnders like that rep-
resented by section 1, each having an out-
‘ward projecting rim, with. perforatlens COr-
responding to each other.
rimmed ends of these cylmders, Wlth thelr

rimmed ends teoether in such manner that,

the perferatlons n eecn rim cerrespond to

each - other, and unite them, by bolting
through the said perforations; "thus forming

cne entire cylinder, as replesented by sec-

of bolting down on to a steam boiler. 1

as to slide easily
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I then place the

75

tion 2, with a rim passing round the same,
said rim being perforated for the purpose

8O

then make another cylinder as represented
by section 3, with an outward projecting

| perforated rim at the upper end, for the
‘belting on of the lid and box of the joint.

This eylmcler 1s of eqnle length, Wlth that
shown at section 2, and of so much smaller
into the same.

I then meke a l1cl ag shewn at section 4, of

equal diameter Wlth the rim of eylmdel'

section 8, with corresponding perforations.

'9;0.
I then male:e the box of the ball and socket |

joint, as shown at section 5, with perfora-

m_al;e a screw stem, as shown at section 6,
with a ball at one end; and bore the stem
through, a little above the ball;

I then

for the m-

tions, eelrespondmg to those of the lid sec-
tion: 4, and of suflicient tlneknese, to form
‘the box of the joint; the box is bored down
‘through the center, to receive the screw
“stem, ancl counter- borecl from the bottom,

to receive the ball of the stem.

100

trednetwn of a bolt wrench; T then pass the

then place the be*;: on to the. lid, and these
onto the top of the projecting rim of cylin-

and

stem of the ball, up thronﬂ'h the box. I

105

| der seen at section 3, and bolt the whole
firmly together. T then make a shaft as Seen -

| at section 7, the upper end of which, is
‘tenoned and bored through its. shmtest (‘l1-—
ameter; and the lower: encl is bored,
tapped with a screw, to considerable depth- o
.te ﬁt the SCTeW. stem e—f seetlen 6 I then n-

110
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froduce the bolt-wrench, into the screw-stem

of the ball and socket ]omt and then screw

the screw-stem 1nto the 10wel end of the
~ shaft, thus fOI‘IIllIlO' a contracting and elon-

gthmO* shaft, of pieces seen at “sections 6,
and 7. T then shde the cylinder attached to
this shaft, into the cylinder, shown at sec-
tion 2. T then make another cylinder, with
an outward projecting, perforated rim, as
before, as shown at section 8, of such di-
ameter, as to easily slide on to the lo wer enc

 of cylinder, seen at section 2. The rim of
- the last made cylinder, I furmish with a

15

Iid and ball and socket joint, with a screw-
stem on the ball, and two collars are screwed
on to the stem, as seen atb the bottom of sec-
tion 8, and also at the bottom of the work-

ing clumn; I then perforate the last made

~ cylinder close to the lid, or rim, as much

20
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- steam tight, between the upper “surface of
the lid of the sliding cylinder and the lower

- 30

as may be without Weakemnw it too much

I then slide this last made cylmder on to

the lower end of cylinder shown at section
9, as seen. at the bottom of the Workmo
column Fig. 1. I then fit the lower shdlno

cyhnder up to the lower end of the sta-

tionary cylinder, seen at I, Fig. 1, being

end of the stationary cylinder, seen at I,
Fig. 1, leaving the lid of the sliding cylin-
der above not tight, that air may “be ad-

- mitted, when the said upper sliding cylin-

3o
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of steam

der, 1s elevated otherwise, than by a column
The lower sliding cylinder is
secured 1n its place by the welo'ht and tackle
hereafter to be described, which are at-
tached to the screw-stem at the bottom of
the lower sliding cylinder.

The parts represented by J, are like those
shown by I, with these dlﬁerences, viz: the
cvllnders are of much larger diameter; and
are destitute of that portion shown at, sec.
tmn 8, and the lid of the sliding cylinder,
1S accuratel fitted steam tight, on to the
upper end of the fixed, or stationary cylin-
der, and the sliding cylmder, 18 perfomted
close to the lad, for the escape of steam.
The parts ShOWIl at I, are of the same

length with J, and a httle larger dmmeter

The c ylinder 8 shiding within_ K, 1s In 1n-
Verted The ball and socket ]omt 1s here
placed inside, and the screw-stem 1s of suth-

cient length, to compensate for the inversion
of the sliding cylinder; in all other respects,

the cylinders, serew-stem and shaft; and
all the rest represented, or seen at K, are
verily like those of J.

The sliding cylinder being perforated for
the escape of steam, I then male the beam R,

860 with mortises as seen at S, S, S, S, 1n a

vertical direction, correspondmg to the tops
of the several shafts seen at, or above I, J

and K, and ome through which the dog

passes, and the end of this, next to the shaft

tions for the fastening of the plate.

| lum end of the plate, to the middle

3,960

hook on and to holcl

then
center between the centers of the mortises
made for the tops of the shafts, seen at the
tops of the parts J and K.. I then make

a pivot post, as shown at P, with a collar

at the foot, as shown at P, C and screw 1t
down on to the plate, eqmdlstant between the
centers of J and I, which post 1s notched
down into the top, and bored through, for
the receiving, and suspending of the beam.

this mortise is in.
length, about twice the width of the dog. I
hore the beam, transversely through the

70
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I then make a plate, as shown at ¢, and at

section ¢, with several perforations, viz:
C, C, C, for I, J and K, with diameters to
fit these stmtwnary cyhndel g, in their proper

situations, and at their respective distances

from each other, measured on the beam, be-
tween the pivots passing through the tops
cf the shafts. 1 then make v, 2, v, v, per-
forations, through which to bolt down the
pivot post by its collar; I also make n, n.
perforations for the 1ever posts; and
perforations for the securing of the pendu—
lum block, and also, w, w, w, w, perfora-
1 then

make a lever as seen at O, and at section 10,

30
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which I make of four pieces of wood, or

bars of metal two of these are long, &nd
two are short, the length of the 10ngest 1S
indicated by the distance from the pendu-
point
between the cylmders T and J. The 1en0*th
of the shortest, I make the whole width of
the lever, WhICh at the pendulum end must
be such that when the opening pivots placed

95
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in the center of the pendulum ends of the

bars of the lever, the distance from the cen-

ter of one opening pivot, to that of the
other, shall be equal to the distance from the
center of one opening pivot box, to the cen-
ter of the other,
hoxes 1n the pendulum, shown at X, X.
The distance inside of the opposite end of
the lever, I make such, that it passes both
sides of the fixed cvhnder at J, and does not

105

taken 1n the t0ps of the

110

touch, but lies with its upper and inner
edO'es a little below the rim of the shding

cyllnder within J. I then fix the opening
pivots, into the pendulum ends of the lever.
‘The lever 1s framed firmly together and se-
cured in its place by pivots passing through
posts set at n, n, 1nto the lever. I then make
a pendulum block as seen at I, and section

11, at the pendulum end is fixed a suspend-

Ing pivot, as seen at e, being fixed in the
center between the two opening pivots, and

115
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screwed 1nto the pendulum block and of such
height that it i1s in a direct line with the

| opening pivots fixed in the lever, that is,
when the pendulum is at rest, and the pen-

dulum end of the lever elevated by the

specific gravity of the opposite end or T
balance 1t by a weight. At the other end of

' .  ,;5 ]S cut 50 as to a,llow the teeth of the dog to | the pendulum block I cut a dog mort1se,

125
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o dulum block,
~ for the con

: " other)

35

. C, which s

o 3960 .

- vertlcal and loug1tud1ual as seen at 2, qulte
. out at the end and down through the pen-
~ dulum block, and then bore a hole throuo*h

the dog mortlse near the bottom, through

which to pass . a pwot to hold the doa 1n its
o 1 then make a saw cut, across the
 block, from the bottom upwerd at the pen-
~dulum end of the dog mortise, as seen at i,
serves to receive uhe spring. 1
'uheu make a dog with teeth, as seen at M,
" with a hole near its lower extremity. I
~ then bore two holes down through the pen-
as shown by =, r, section 11,
"umcr of the block. I then malke |
filling
~ the saw cut, Whlle the body 1s narrow and
- moves: freely in the mortise, keeping the
~ dog to its place In the beam. I then mal{e:
a pendulum as seen at 12, and section 12.

place.

a spring as seen at N, the lower end

The pendulum body is mude of wood, but

~ may be metal; near the edges, and a llttle-:
~ below the upper end, T malke two opening
- pivot boxes, which T coustruct in the follow-
ing manner, viz: fixing upon two points, as
ceuters, (at proper distances from each
which centers I make the middle of
~ the tops of the boxes, then, setting one foot, |
~ or point of a pair of compasses, in one cen-
- ter,
the center; as far beyoud, as shall form half
~ the width of the box; and turning the ex-
tended point, toward the lower end of the
~ pendulum, moving, in distance, equal to the
~ length of the box, which must be such, that,
the bottom of the box cannot touch the open-
ing pivot when the pendulum is in action.

and extending the other point beyond

~ Then with the same distance between the

40

1nsides of the emme

points, I set one point in the opposite center, |
and in like manner, mark the outside of the | 3

other box; then, eontmetmg the compasses

“sufficient to form the width of the opening
pivot boxes, I, in like manner, mark the
- Then arching the tops
‘of the boxes a little, I carefully “cut them
‘with
~ .metal, and mel{mw the boxes of such length,
 and width, that, “the opening pivots shall
~ not touch elther bou except when the pen-

dulum suspends’ 1tself upon one of the open-
ing pivots, and then, the other must be free.
I then make a Sllde, with a center box B.
This center box is triangular, having a right
‘line across the bottom, and the other two,

through, lining the arch at the top

little curved ; this box is of such dimensions,
that, when the pendulum vibrates, suSpeud-

ng 1tself upon either of the opening pivots,
~ the center box may not touch the suspending
- pivot.
~ the lower end, as seen at A, and ﬁt on to
. 60

-~ seen. at c.

T also, make a regulating screw at

the same, a screw collar, or eellqr screw, as

- shall be in a hemzeuta,l line, with the tops

- L -'65 of the Openmg pwot bO‘IeS, and n the ceuter

. The slide, with the screw. collar,'_
- I fit into the pendulum in such manner, that,
 the angular point, n the. top

or thﬂ bo;‘:{:

for the fastening of said block to the to

T then make L », the float
beam; and make in it two mortlses one to

ot the boiler.

and

i

betweeu both whlle the coller of the regu .
‘| lating screw, is on, about the middle of the
screw stem of the shde forming the regu-

lating screw. And T SO fit the screw collar S

into the pendulum, that,

both top, and bottom, aud then secure the

it shall touch at

0

slide, by bars across the same; fastemum_; o

dowu to the peudulum as seen ON the pendu- o

lumat f, /. - _
- To the lower end of the pendulum, L at-
_teeh a weight, as represented by w ¢, in such
manner, thet it can only vibrate with the -

5

pendulum I then make a beam block as .
represented by % 7, and furnish it with bolts

receive the stem of the block % 7, aud the

1 other to receive the screw stem, Wthh 18
| attached to the bottom of the slldluﬂ' or g
float cylinder, and then bore holes for the

pivots Ls, Ls, Is. I then make a float,

P so

‘as seen at L, with a stem as shown by L’a; S

and mortise the top of the stem through, o

receive the beem I theu unlle the wewhtj

as shown by L7,

construct my ‘boiler in- any of the known

cage, prpssure valve, and other eupeudqwes

9%

“To ap ply the WOI‘lﬂl’lO’ coluluu, peudulum o
and safety valve to use, as herein described,
arranged; I proceed as follows, viz: 1 -
95
forms, and apply thereto gage cocks, steam

of such boilers; and in the top of the boiler,
and in such Sltuatlon as the drawings I'ep-_ -

resent; I make the necessary perforatmus 106

for the reception of the stationary cylinders,

which 1. secure. said block,

of ‘rhe boiler.

represented by I, J and K, and ‘also one -

| other perfomtmn for the beam block; in
by boltmO‘- -
'threufrh the rim of the bloel{ and the tou;f‘,ﬁme'
T then, __throuﬂh ane of the

large perforations, introduce the float beam: - .

_- end lmrmo access through the :)erforetmne,f_ L

I utloduee the shdmo G;Yhndersj to the

serew stem of which, T ‘Ltt‘l@h the

loat beam,

and confine it between the serew collars. 1.

then introduce, and attach the float, Whmh
I confine by a pivot. - I then %d]ust the

float beam, in the beam block, and Suspeudj -_
and then having access 115

| thmuOh the perforation prep‘wed for the
0y & pivot, csuspeud o

it by

a pwot

stetmnqrv cylinder K, T

the weight L#, upon the float beam; as

I next proeeed to Bt the eylluders

.-'l“epreseuted by Flos 1, and 3, of the annexed

drawings. 120

1e131esenled by I, J and K, into their respec-. . -

llve perfor etloue, which T perform by care- .
fully cutting away the top of the boiler, -

around euc:h until each -eylinder- shf:ll ﬁti.f |

the perfomtlou thereunto “belonging

that purpose; and then, through the

then, setting these cylinders into the Jerfo-” S
‘rations, mflde in the top of the bmler for
perfo- =

rations of their rims, I mark the bOllel then

tar

‘take out the eylmdels, aud ma.ke perfora—-_ 2f




-~ 60
| K,

tions at these marked places in the boiler;
then, replacing the cylinders in the top of
the boiler and then, through said rims ef-

fectually bolt them down to the top of the

boiler. I then put the plate onto the cyl-
inders, suspending the beam in the pivot

post, by passing a pivot through both, post

and beam; then screw the sha fts tocrether,

~adjusting them to their proper lene‘th, by

10

tightening all the lids.
_' pen&ulum upon the SHS]C)eIldlIlO‘ pivot, with

15
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duct away the steam.

shall take place) al

turning them by their bolt wrenches; thus,
I then place the

the opening pivots projecting t11r011011 the
opening pivet boxes, turning the reoulatmo
SCI'ewW collar of the slide, until the center

box B, 1s so situated, tﬂat as much, but no

more motion of 1’*0(31{ing,. or tilting from side
to side, may be allowed, without the penlu-
lum opening the valve, than 1 desire;
pendulum, and weight employed, being sufli-

clent to open the valve when thelr “whole

welght is brought to act upon the lever.
T also surround the valve by a flue, to con-
This 1eact111cr safety
valve 1s so constructed, that, the lid 4,

the bottom of K, opening mwmd bemcr

Dbroacer in clmmetel than the other lid 4_

upon the cylinder J, opening outward: The
difference of their areas being such, that, the
superior force of steam pressing upon the
larger surface, keepg the valve tight, when
it is not intended to open; and condensa-
tion of vapor within the boiler (when it
llows the pressure of the
atmosphere, instantly to open the valve, it
bemg oreatest upon the inward opening cyl

inder, and being coupled by the beam, turn-
ing upon the same pivot, opens at the same-

motlon both sides; and the valve, being
suiﬂmently capacious, prevents a 1Upiure of
the boiler, or flue, flom its collapsing, in

~ censequence of condensation of vapor within

45
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of the boat,

the boiler, and the dog, holding down the
bear, plevonts the valve from closmﬂ until
1t Shall be liberated; and thus, an 611)1051011
from the force of the ‘Sudden formation of
vapor within the boiler, 1s prevented, which

frequently takes place immeuiﬁely after the

cendensation. And 111 case of a rock, or tilt
1n which, a boiler furmshed
with this vﬂve toeether with 1ts append-

© ageg, 1S em ployed if the rock be sufficient

to enC1’iH“€1 the bmlel or if 1t be greater

than is allowed by the regulating screws;

B5

65

then, the pendulum, Suspendmo itsel f upon
one. of the opening pivots, acting upon the
lever, uplifts the sliding cy'hnder within J,
and bv the same motmﬂ depresses the other
within K, having only to exert a force de-
noted by the difference of the areas of J and
added to the friction. The column of
steam within the outward opening cylinder.,
exerting a force to the opening of the valve
11 propo«ltmﬂ as 1ts area, 18 to the area of
the inward opening cyhnder, being confined

the

‘not

3,960

| only by the greater force of steam, which is
exerted upon the area of the surface of the

end of the inward opening cylinder at K,
and thus, at the first rock of the boat, the
pendulum, opening the valve, an ezploslon

18 preve-nted; which happens in consequence

of the water 1n the boiler, being brought
mto contact with the metal of which the
boiler 1s composed ; and the Valve being kept
open by the dog
the second 10@1{ or tilt of the boat and
poller; which 1s far more dangerous than

, an explosion is ,saved from

70
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the fir st a larger surface of the bmler belno o

exposed to the hot water, when the boat
regains her first position, going beyond the
center from which she started at her
rock. At such lowness of water within the
boiler, as 1s, or may be designed by the

machinis t, constructing or puttlng up the

same, the W*’tter 1n the boﬂer uncovering the
float, allows it to act upon the ShdmO‘ cyl-
1ndel at the bottom of the working column
dmwmo it -down, allowing a column of
steam, to apply the force of its pressure, to

the uphftlno of the sliding cylinder within

i1, of the working column. The area of the
end of this shdmo cylinder being such, that.
added to the area of the 1id of the outward
opening cylinder, sliding within J, their
sum 1$ S0 much more than the area, oi the
lid of the inward opening cylinder that, the

80
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employment of the working column, Opens '

the valve. Thus avoiding all the ill conse-
quence of the water in the boiler oetting too
low, whether 1t be the breaking of the boiler
by eollaps;.e Irom condensation, or explosion
flOll’l the sudden formation of vapor within
the boiler, caused by a flow of water into
a heated boiler and coming 1n contact with
its sides. -

The working column above described, is
attached to the same beam, and at the same
encd of the beam, with the uplifting, out-
ward opening cylinder of the safety valve.
When this safety valve opens from the cir-

also, from the rocking, tilting, or careening
of 2 boat, upon the boiler of which, such
satety valve is employed, the steam within
the stationary cylinder, shown by J, acting

within the shiding cylinder, exerts an equal"

force upon the Shdmg cyhnder within K, at

sidle of the valve becomes an asmstant to
the opening of the opposite side.

The above described pendulum may be
suspended by a chain, and the bearing that,
rests on the lever, to open the valve may
be a circular, inverted cup, the edges, settmo*

over the rim of a smaller, but similar cup,
the lever,

‘inverted, but 1’*est1110

o1l

100
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cumstance of low water in the boiler, a,nd' |

‘the opposite end of the beam. Thus, one

190

through Wthh the pendulum rod should -

pass, that is, through both cup and lever.

Thus the pendulum may be caused to act

‘upon a lever, to the o_penmg of a safety j

~LSUV




o 'valve let the vlbmtmg motlon of the pendu- '
B lum be in what dlrectlon 1t ma,y

~ What I claim, is—
1. The em loyment of the appwratus

5 termed the workmo' column, 1n combination
with the uplifting Valve and ﬂoat as herein
~ described; whereby the pressure of steam on

the Worklng column, is added to the pres-

~ sure on the safety, or uplifting valve, for
1) the purpose of opening it, when the water

descends below a given pomt and which at
the proper height of the Watzer permits the
free action of the uphftmcr V.‘:LIVE}, s hereln

. descrlbed

2. Ahd T also claim the emplojfmélit of a
pendulum, so situated, or so suspended, that =~
| by the rocking;, tﬂtlno or careening of the -

15

boiler, or boat upon Whl(}ﬂ such pendulum' -

~shall be employed the sald pendulum shall -
50 attach 1tself to, or so. suspend itself upon

a tackle, lever, or pivot, as thereby to apply

1ts Wewht as.a moving power, to the open-
ing of A swfety valve, or valves for steam =

boﬂels.. as herein descmbed
| ABRAM PATTERSON
VVltneqses

- M. C. TfLBR,
WALTER OLMSTED
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