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B CIIARLES II GIPPORD or PHILADELPIIIA PENNSYLVANIA

STEAM ENGINE

o

SPECIFICATION formmg pa,rt of Letters Patent No 598 62*7 dated Februa,ry 8 1898
| | &pplmatwn filed Aprﬂ 28,1896, Serml No 589 458 (No model Y

To all whom it MY concern:

Be it known that I, CHARLES H. GIFFORD
L residing in-
* Philadelphia, Pennsylvania, have mvented_.
5 certain Improvements in' Steam-Engines, of
. whlch the following is a speclﬁeatlon |

a citizen of the Umted States,

The object of my invention is to eonstiuct

__ "a, four - cyhndel single-acting steam - engine
- 1n which the cyhnders reciprocate on given

B e

~crank, the piston-rods being connected di-
o rectly to the crank, the usual conneetmn*'-rods;

planes to accommodate the movement of the

- being dispensed mth

L5

- ders: _Emd

A flll ther obJth of the mventlon is to (3011-'
.struc:t the engine in such a manner as to re-
- duce the friction and to balance the cylin-
still further object is to make

~ the engine in a compact form, as fully de-
~seribed hereinafter.
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verse sectional view on the lme 3 3, Fig. 2
Flﬂ' 418
a detached view of the pistons and plston-'
Kig. 5 is a side view of one of the cyl-
I'ig. 6 is a section on the line

- rods.

- 66, KFig. 5.
' Flﬂ' 8 is a pelspeetwe view of a piston “and |
'plston-lod
of one of the cylmder—seetlons |

A is the casing of the engine, Whmh IS -
._shaped as elea,rly shown in the perspective |

In the aceompanymm‘ drawm s Flgme 1

is a pelspectlve view of my 1mnr0ved steam-

engine. Fig. 2 is a lonn*ltudlna,l sectional
view on the lme 22, F]ﬂ. 3. Fig.3isa trans-

y

with the eyhndels not in seection.

1ndel-sect10ns _
Fw 7is a plan view of Fig.

Hig.9isa view of a m0d1 1eat1011

view, Fig. 1, and mounted on the base A’
The casing has four sections at right angles

~to each 0131161, in which the cyhnders are

40
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the cylinders B B,

rangular,
‘rangular base is adapted “to the ways ¢ on |

mounted. Caps A?are secmed to the casing
by bolts and hawe ways «', on which travel

der is cylindrical, while the base b is quad-
as shown in Fig. 7. This

the cap A, so that the cylinders will recipro-

cate in one direction only, as indicated by

the arrows in Fig. 3. In order to balance

these cylinders, I conneot the opposite cylin-

ders in pairs by yokes B? and slot the center

portion of the yokes to allow for the free

movement of the crank, and in the base of
~ the cylinders are pa01{1nn'-str1ps b%, which

- make a steam- tight 3011113 between the cy]m-—
der a,nd 1ts cap. - S

|

The bod of each ¢ylin-

quadn-

L

by the bolts.

T a1e the plstons one. fm ea,ch eylmdell

and these pistons are connected together by

55

their rods D’ in the manner elearly shown in

Fl% 4 and 8.

Each piston-section comprises

the plston proper, D, the piston-rod D', the B

right-angled extensmn D?, and the seg mental
-box D3, so that-when the four sectlons are

plaeed to,.,ethel they will interlock, as shown

{in Fig. 4, and when secured by the bolts d
| To insure their
d’ on the sec-
tion D2, which 1ests in a recess d? in the sec-
tion D’ of the adjoining piston-rod, and T

aATe held rigidly in place.
proper alinement, I form a lip

also form a projection d3 on the sectlon D?
adapted to a groove d* in the section D', so

that when the parts are adjusted and secur ed

in position the strains arenot taken altogether
A suitable bushing d® is mount-
ed in the central opening for the crank e of - . -

7,3

the shaft E.” This shaft is adapted to suit- R

able bearmfrs A’in the casing, and I have

‘shown in the drawings a bealln o-box j“, hav-
ing a series of balls and. wedﬂ'e-sha,ped seg-

_75.::._ .

ments 1 13 held in place by acap f?, althmwh -
1t will be understood that any form of bear—: S

ing may be substituted for the ball-bearing
shown The shaft also fits snugly the por-

tions a? of the case, which are suitably bushed
5. | for the reception of the shaft.

of caps A4 A’ the cap

secured to the rear of- the casing.

These por-
tions a?, as well as the bearings A8, form part
At bemﬂ seculed to =
the front of the casing and the cap A’ being

I will now deserlbe the Valve mech:imsm by o

It will be under-

my invention.

'- whlc.h steam is admitted to and exhausted

from the several cylinders.
stood that this mechanism may be modified
._Wlthout departmﬂ' flom the main featules of

90

The valves in. the present mstance are of -
the cylinder type and the chests G are ar-

ra,uﬂ*ed at an anﬂ'le in thé rear of the casing

A a,nd have bushmﬂs ¢, provided with suit- ~~
able p01 ts commumcatmﬂ* one with the pas- -

| sage ¢, eztendmg to the base of the eylinder, B
fthe other communicating with the exhaust—' -
chamber C, the interior of the casing itself
being the stea,m-chamber in the p1esent in-
.sta;nce, steam being admitted to the ehambm _'
‘through the passage C'.

on

The piston-valve I has two heads i and a

rod ¢/, which passes through a suitable pack-

105

RS lnﬂ‘-box G'and has onitsenda gr ooved he&d .
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On the shaft E is a cam E’, having the rib
e, engaging with the heads *zx* of each valve-
10(1 The contmu of this rib is such that it
will reciprocate the rods and their valves at

a given time, so that steam will be admitted

to the eyhndel% to properly rotate the shaft

in the most economical manner.

IO

It will be understood thatin some instances

the engine may be so constructed that the

space C may be the steam-space and the en-
oine may exhaust to either the atmosphere or
into the casing A, which may be connected

 to a suitable exhaust-pipe.

20

In small engines the two opposite cylinders
and the yoke may be cast in one piece, butin
larger engines I prefer to make the cylinders
in separate castings, as shown in Kig. 9, and
tie them together by rods B? instead of the
yoke 13-

In order to cushion the cylinders at each
end of the stroke when the engine is running
at a high speed, I may form dash- -pots J In
the casing, as shown in Fig. 8, and provide
the cylinders with plungers s, addpted to the
dash-pot, thus overcoming to a considerable
extent the inertia of the pa,rts of the engine.

- The operation of the engine 18 as follows:

- The steam is admitted thr Ouﬂ"h the ordinary

30

35

40

15

throttle-valve to the casing and the valves
are so set that motion will be imparted to the
pistons direct by the steam entering the cyl-
inders in rotation. The movement of the

crank will reciprocate the cylinders on their

seatis through the medium of the pistons and
piston-rods, so that while the pistons have a
longitudinal reciprocation the cylinders them-

selves will have a lateral reciprocation, and as

the opposite cylinders are tied together they

are counterbalanced, thus obviating the de-

fect in engines of this type where the pres-

sure of Stea,m forces the cylinders hard upon

their seats.

The passages to the cylinders are very sim-

ple. The e¢ylinders in this case do not act
as valves and are, therefore, not complicated.
The valve mechanism is entirely independent
of the cylinders and the valves can be set

- from the outs1de without dismantling the en-

50

gine.
It will be understood that the engine may

be modified to act compounding by enlarwmw 'r

“some of the cylinders and rearranging the

55

6o

valve mechanism.
I claim as my invention—

gle-acting engine, of the casing, the cylinders
arranged in pailrs, the opposite cylinders be-
Ing rigidly coupled together and adapted to .
reciprocate laterally, pistons and piston-rods,
and a crank-shaft to which the rods are cou-
pled so that the pistons and their rods move

- with the crank-shaft and reciprocate the cyl-

65

1inders, with valve mechanism controlling the
~ flow of steam to and from the cylmders sub-
stantially as described.

2. The combination of the casing, the four

removable caps secured to the casing, steam-
passages 1in each cap, valve mechanism for
-governing the flow of steam through these

passages, TFour cylinders, each cyhnderadapt-

ed to ways on a cap, the opposite cylinders

being connected together, pistons and piston-
rods and a crank-shaft to which said piston-

rods are coupled, substantially as described.

3. A multiple piston for a four-cylinder
steam-engine made up of four sections, each

‘section consisting of a piston-rod having a
piston at one end, a right-angled extension
{ at the opposite end and a quarter-bearing for

a crank-shaft, the right-angled extension be-
ing secured to the rod of an adjoining piston,
the whole when assembled forming the bear-
ing for the crank-shaft, Substantially as de-
SCr 1bed

4. The combination in a multlple -cylinder

70

75

30

smn*le acting engine, of the Cﬂsmg, four re-

movable caps adapted to the casing having
steam-passages therein and ways f01 the cyl-—

inders, eylinders adapted to slide on the ways -

of the caps, the opposite cylinders being rig-
idly coupled together, afour-arm piston stl UC-
ture adapted to the eylmdels a crank-shaft

90

to which the piston structure is coupled, four

valve-chests in the casing, valves therefor,
means for operating said valves, the casing

of the engine forming the steam- chambel an

exhaust- ehambm at one side of the casing, the
said valves regulating the flow of steam to
the several eylmders f10m the steam-chest,
and from the cylinders to the exhaust- ehest
substantlally as described.

5. The combination of a piston structure

95

I OC

for multiple-cylinder engines, the four sec-

tions, each section consisting of a piston, a
piston-rod and a right-angled extension, the
extension of one piston-section being adapted
to be coupled to rods of an adjoining section,

-lips on one part adapted to enter recesses on

the other part, and bolts securing the parts
together, substantially as described.
6. The combination in a multiple-cylinder

single-acting engine, of the casing, removable.
caps, each cap adapted to a section of the cas-

ing and having ways for the cylinders, steam-
passages in each cap, front and rear caps hav-
ing bearings for the crank-shaft, cylinders

10!

T I

X1

ada,pted £0 1 reciprocate on the ways, a piston

structure adapted to each cylinder, a crank-
| shaft adapted to the bearings in the front and
| rear caps and connected to the piston struc-
1. The combination in a four-cylinder sin- .

I 2¢

ture, with valves actuated by the said crank-

shaft and governing the flow of steam through
the passages to and from the cylinders, sub-
stantially as described.

In testimony Wh@l@OfII have signed my

name to this specification in the presence of
two subscribing witnesses.

CHARLES H. GIFFORD.

- Witnesses:
WILL A. BARR
Jos. H. KLEIN,
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