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UNITE) STATES PATENT OFFICE.

JACOB D. CUSTER, OF NORRISTOWN,

PENNS YLVANIA.

MODE OF GOVERNING AND REVERSING STEAM-ENGINES, &o.

Specification of Létters Pateént Nu‘.-- 1,179, dated June 21, 1839,

To all whom it may concern:

Be it known that I, Jacos D. Cusrtrr, of
Norristown, in the county of Mont*mmery
and State of Penngylvania, have invented a
new and improved mode of govérning
steam-engines without diminishing the
pressure of the steam and a new and im-
proved mode of reversing the motion of
steam-engines; and 1 do hereby declare
that the iollownw is a full and exact de-
c,cup’uon

The nature of my invention, for govern-
ing steamn engines, without dlmlmshmg the
pressure of the steam, consists, in applying
balls, or weights, to the fly wheel, or to its
fnppendweq

irom the shaft when the motion of the

“wheel increases, and back again, when the
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stroke engine..
valves are open, the steam will always strike
the piston, with the same pressure, to the

motion of the wheel diminishes. I apply
a SPring or Springs, to the appendages of
these ballsj to assist the friction of the c¢yl-
inder valves, to keep these balls from flyimng
out too soon, and to force them back again,
to the shaft of the fly wheel, when the mo-
tion of it diminishes.  These governor balls,

I hitch to the arms, or brim of the fly wheel,

by means of slides, or swinging levers The
balls, I fasten on the 10]:10' “ends of the

swinging levers, and on the short ends of
them or near the pin on which they swing, |
5111ft1110 eccentr 1c, and axle passes, and when
- this Iatch is raise d by this lever, and ring,
the latch and tube of the eccentmc the
- valve rod, and cylinder valves, stand stlll
“while the wheels and axle, make two thirds
“of a revolution; [for the latch has two thirds
- of a revolutlon] to play in, between the two
~banking pins:
- forward motion notch, at the forward mo-
tion-banking pin, and the engine is moving
forward, the eccentrics, stand in such rela-
tion to the dead points of the crank, ds to
leave the steam enter the cyhnders after
the c¢ranks have pﬁ,ssed the dead points,
“which drives the engine forward. Now the
lever 1s pressed, and the latch rmsed out of
“the forward motion notch, which is behind,
and at the bottom, of the banking pin of
. the forward motion, and the ht(31 and all
 1ts appendages, smnd still, antil the wheels,
“and axle make two thu'ds of a revolution,
“(or until the banking pin of the backward
~motion, comes ar ound behind the latch, and

T f‘lStBll rods, so as to form joints. These
rodls, 1 call the oovernor connecting rods.
And the other ends of these rods, I connect

to pins which are on two stems of the tube

of a shifting, eccentric, which open, and
close the valves of the cy...mder or cylinders;

so that when the badls move out from the
shaft of the ﬁy wheel, they operate on the
shifting eccentric, by means of the governor

connectmﬂ rods, fmd move 1t forwald m
relation to the dead points of the crank

and cut off the steam shorter, or nearer the"

dead points—that is, when the balls are in,

it may be a threeqummer stroke engine, and

when they are out, it may be a quarter
Thus, while the cylinder

square inch, that 1t has i the boiler, which
is not the case in other COVErnors, that gov-
erii by checking the progress of the steam

hetween the boﬂer and the steam chest:

- for they diminish the pressure of the steam,

bb

s0, that when 1t 15 up to one hundred pounde'
to 'the square inch, in the boiler, 1t is worked "

so that they may move out

off in the steam chest and cylmder at times,

at, as low as five pounds to the square inch
which i’ a total lToss of all the power of so

“much expansion.
The nature of my invention, for reversing

the steani engine, consists, in applying a
spring latch H to' the tube F of the shift-

INg eccentrlc or eccentrics and a forward,

and o b‘leW&I‘G. motion notch, (shown at A
?nd B, in Figure 6,) to the axle or shaft
or t

Ing pin (SHOWH at A, and B n Iig. 6)
to the back part of each of these notches

to prevent them from passing the latch.
This spring latch I make of sufficient

strength, to resist the friction of the cylinder

mlves for there 1g nothnm* but this latch,

to prevent this shifting eccentrlcj from

standing still when the engine 1s in motion.

And this spring latch X, tOp view Wig. 2,
must be made to raise 0u+ of the forward

~and backward motion notches, (shown in

part at the bottom of the stem O, Fig. 2,

“and in whole at A, and B, in Fig. 6) but it
‘must never be made to raise as high as to
permit the banking pins to pass under 1t,
excepting for engines that require to be -
thrown out of gear.
‘ralsed by & 1ever, with a ring to the short

This spring latch is

end of 1t, thr ouﬂh which the tube of the

and when the lateh 18 1n the

carries it along) Wthh causes the eccentric,
“valve rod, and valves, to stand in such rela-

"1e SPring latch to fall mnto, and a bank-—-f
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tion to the dead points of the cranks, as| rod G,
~to leave the steam, enter the cylinder, at, the |

end toward Wthh the piston is moving,
and now the piston 1s checked, in its motion,
and driven back,—before it ‘passes - the

center, or middle, of the cylinder, and the

motwn of the Wheels i1s changed.
To enable others skilled in the art, to

mql{e and use my inventions, I will proceed-

to describe their construction, and opera-
t1omn.

 The letter A, on the accompanymo' draw- |
1ngs, 1s the cyhndel, with steam chest Shde |

valves, and pipes, as usual. -

13, 1s the internal guide fowe pump It
may be made on any of the known forms.

C, 18 the water pipe, leading from the

~water tank, to the lowel part of the force

- pump.

two stems to this tube, (shown at M, M,

t 35

~dotted marks, Fig.
1in the same Imanner to the other,

40

50

59

- 60

66

ec,centllcs are fastened Zﬂ:t

D, 1s the

water pipe, lea,dmo from the

-upper branch of the force pump, to the

boiler. It 1s shown 1n the drawings, top

view Hig. 2, No. 2.

I, 1s the connecting rod. It, may be made
in thn% or any of the known forms.

I, 15 the tube on whlch the eccentric, Or
18 shown 1N

the drawings, top view, Fig. 9 No. 2 1T shp
this tube on the axle, or shaft of the driving

"wheels, and fasten the eccentrics, to 1t, per-.

manently. For a stationary engine, I make

Fie. 1)) olaposﬂe to each other. The t0p of
the one, 18 shown, at M, in the drawings,
(side view, Fig. 1, No. 1; ) at the lower end
of the connectmo 10d f. This rod, 1s con-
nected, to this stem by means of a pin, and
key, and a coneqpondmo rod 1, (shown by
1, No. l) 15 hitched
opposite
stem M, (shown by dotted mfuks Ifig. 1,
No. 1,) of the tube F.

J J on the drawings, I'1g. 1, No. 1, are
the governor balls, or Welo*hts I fasten
them on the long ends of the swinging levers.
These swinging levers, are, connected to two
opposite arms, “of the fly Wheel by means of
pins and keys, so that the bzﬂlsj may swing
out, and 1n, between the arms of the ﬂy
wheel, as per draft. And to the short ends
of these swinging levers, beyond the arms of
the fly wheel to which they are connected, I

hitch, the governor connecting rods I, I, by.

pins, and keys so that when the motion of
the fly wheel increases, and the centrifugal

force of the governor b"LHS overcomes the-

friction of the cylinder valves and the
spring K, the said balls, will fly out from the
shaft of the fly wheel, and move i the rods
I, I, and as the one end of each of these rods,
1s connected to opposite or, correspondmn
stems, on the tube of the shlftmg eccentric,—
they will move the tube T If, and the eccentric,
forward, in relation to the dead points of

the cr anlz: and cause the eccentric, the valve

- QOVEernor spring.

‘the cylinder Valves
When I make these oovernor balls 110111; 1

1,179

(on the drawings side view, Fig. 1,
No. 1 ) and the cylinder valves, to stfmd in
such relatmn to the dead points of the cranlk,

as to cut off the steam shorter, or nearer the. -

dead points of the crank, so that the engine

will use off less steam and oo slower. That

70

is the valves, will not close, when the gover-

nor balls are 1n, until the. piston 1s driven
half way up the cyhnder but when the speed
1s great, and the balls are out the valves, will
cloqe, before the piston 1s driven one quarter
up the cylinder.
open, the steam will always strike the piston,

with the same pressure to the square inch,

that 1t has 1n the boiler.
K, 1n the accompanylno dmwmgs,, 1s the

the fly wheel, by means of a pin, and a set

| screw, so as to set it for more, or, less speed.
This spring may be fastened to any other

suitable place on the wheel. It must be
strong, so as to prevent the governor balls

plevent the friction of
from vibrating them.

sufficient weight, to

put a small, fly wheel to the tube I¥, on which

tion of the valves from vibrating them.
This said fly wheel, 1s not shown in the
model nor drawings. - -
The steam engines, ‘the motion of which
1equire to be reversed, I make without the

governor balls, or rods; and apply the spr 1110' |
-thch H, to the tube I‘ (top view, Fig. 2

No. 2) of the shifting eccentuc, to keep 1t
to 1ts place, and to reverse the motion, by
raising it out of its notches, by a lever, while
the engine 1s in motion. This spuno' latch
1S shown at H, in top view, Fig. 2 No. 2, and
in section No. 3 Fig. 4. In top view, Fig. 2,
this spring latch 1S shown 1n its raised 13051-
tion, W1th the ring of the reverse lever N, at
H, pressing on it at one, side and the spring
of the 1atch pressing on 1t at the other slde,
also at I, ‘and when the pressure of the
lever N, is taken off, the spring at H, will
press the. long end, O of this latch, into the
notch at the bottom of 1t, 0pp051te to H, at
0. This notch, and its bankmg pin, and the
other notch, and bankmn pin, are better
shown in sectmn,, No. 3 I‘lo‘ 6. This spring
latch, is connected to the tube of the shifting
eccentrm by two screws, with square heads,
(shown at P, P, Fig. 4, and at P, on the tube
F, Fig. 2.) and a pin at the small end of each
of them: one oi them, is screwed, into the
latch H, at each side, so that a pwot ex-
tends into a pivot hole, at each side of the
tube, and permits the latch to rise, and fall,
so that when it is raised by the lever N, it
will stop, with the shifting eccentric, valve
rod, and valves; until the bankm@ pin, and
notch of the other motion comes up to it,
and carmes it along. The friction of the

But while the valves are

I fasten 1t to the brim of
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Valveq, will always cause the eccentrics to | ward steam, and the latch falls into the

stand still, after the latch has been raised

out of the forward motion notch, until the

banking pin, of the other motion, comes up
behind it, and carries it along, and it is the

same, when the latch is raised out of the

notch of the backward motion.

The banking pins, and notches, are shown
1n section No. 8 Fig. 6. This figure repre-
sents the shftft or axle of the dri 1Ving
wheels, The squfue black mark, and notch,
at A, 1 this figure 1s the b%nkmg pin and
.notch of the forward motion, and the square
black malk and notch, at B, in this f oure Is
the ba,nlﬂng pin and notch of the backward
motion.

Section, If1g. 4, represents the latch H,
and 1ts spring, pressing onit at H. The stem,
or pin on 1t, at the opposite side to H, at O,
15 the part of it, that catches in the notch at
A, 1n Fig. 6, in "forward motion, and in the

‘notch at B 1n this ﬁﬂ'me for b‘wkward mo-

tion. Now if this spring latch was un-
screwed, and the short end of 1t, put where
the 10116 end of it now 1is, (as 1t is shown at
H, in the drawings top view Fig. 2) so that
the Spring would press against the nipple,
on the short end of it; and so that the long
end, O, of 1t, would stand in the notch, at
the bottom of the banking pin, of the for-
ward motion, shown at A, in Fig. 6, then the

steam would enter the cylinder, just after

had passed the dead points,
drive the engine forward.
Now suppose the engine 1s going forward,
the top of the wheel of the model, moving

the eranks

toward the cylinder, or the top of Ifig. 6

moving to the right, and the long end of the
lateh H n the notch at the back part, and
bottom of the banking pin of the forward
motion, shown at A, in Fig. 6. Now the le-
ver N, 1s pressed rwr‘unst “the short end of

the latch H, and the long end of 1t, 1s raised

out of the forward motion notch (slmwn at
; A, in Fig. 6) and the latch H, the shifting

eceentrlcs the valve rods, and the cyhnder
valves, stand still, until the banking pin, ot
the backward motlon, comes up behind the
stem of the latch, and carries 1t along. Now
the eccentrics, the valve rods, and valves,
stand in such relation to the dead points of
the cranks, as to have the steam enter the
cylinders, ELt the end, toward which, the pis-
ton 1s moving, and now the motion of PIs-
ton is checked, before 1t had passed the mid-
dle of the cy hnder the long end of the

latch H, has hllen into the netch at the bot-

tom of the banking pin of the baclkward
motion, shown at B m Fig. 6, and the en-
gine, 1S Moving backward. Now to set it
{orwqrd I press the lever N, and raise the
Iatch, 011t of the backward motion notch, at
B, I‘lcr 6, and the latch, and its appenda oesj
stand .stlll until the bankmcr pin of the for-

g5 ward motlon, comes to it, which puts on for-

the other motion, before it commences.

notch of the forwqrd motlon} and the engine
moves forward.

If the lever N, is pressed, when the speed
of the engine 1s Dreat the banking pin of the
other motion will qlwws come to the stem of
the latch H, and carry it along, until the

tion of the engine, so that it is only Nneces-
sary for the latch to fall into the notch of
It

cannot fail to reverse, at any speed; for as

soon as the banking plll of the other mo-

tion, comes to the stem of the latch H, the
ateﬂm, of the motion, that, that bankmﬁ' pin,
and notch, is intended to give, 15 on, but
when the momentum is great, it, 1s forced

back, out of the cylinder, into the steam

chest and boiler, until the motion com-
mences which that banking pin, and notch is
intended to o1ve.

Sectlon, I‘w' 5, represents the lever N, by
which the htch H, 1s raised, out of the
notches at the botto:m of the bankmcr pins,
shown at A, and B, in Fig. 6. This lever N,
T call the reverse lever. It has a ring, to the
short end of 1t, through which, the ‘LXIE&, and
tube, of the shlftmo eccentmcs, pass. 1, con-

nect this lever to the frame, by a pm, or

joint, so that the ring of it, may move out,
and 1n on the tube of the shiftine eccen-
trics, to raise the latch JI. This latch, is
now, unscrewed, on account of the gover nor,
for the governor, and the reverse motion,
cannot work together. To put the machine
in order to reverse, the governor balls, and
rods, must be taken off, and the latch I—I un-
smewed and changed, so that the short end
of 1t presses ag ainst the nipple, on the short
end of the latch.

The same pressure of the lever N, will al-
ways reverse the motion the engine has,
when 1t is pressed. The pressure of this le-
ver, must always end, before the other mo-
tlon commences, so that the stem of the
latch, H, at O, may fall into the notch at the
:)ottom of the banking pin of the other mo-

tion, before, it, commences.

T make iour s1x, or more holes in the
tube I, to set a lever into, to reverse the
engine, when 1t 1s standing Stlll, and to work
the valves by shifting the eccentrics around
when the latch H, is “raised by the lever N.
These holes are ShOWIl by three black marks,
on the tube I, 1n t0p view, Ifig. 2 No. 2.
When 1t 1s necessary, for the engine to be
thrown out of gear, I make the lever N, so
that it will raise the latch H, so high, as to
have the banking pins pass 1t, which throws
the engine out ot oear.

What I claim as my Invention, and de-
sire to secure by Letters Patent, 1s

1. The attaching of the gover nor balls, in
steam engines, to the fly wheel of the engine,
md the connecting them to the eccentric In

steam checlss the speed, and changes the mo-
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the manner herein specified, by which means, | of the wheel, and out of which notches, the
the eccentric is made to move, backward, | latch is raised, by means of a lever, and
and forward, in relation to the dead points | ring, when the engine is in motion; all as
~of the crank, and thus cut off the steam, | herein described: using for these purposes 15

spring latch, attached to the tube of the .
shifting eccentric, in the manner specified,| Witnesses:

5 shorter, and longer. any material, and proportions which may
2. 1 also claim the mode of reversing, the | answer best.
motion, of the steam engine, by means of a " JACOB D. CUSTER

10 which latch has a projecting pin upon it U. V. PENNYPACKER, i
~which falls into notches placed on the nave | B. F. Hancocr. '
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