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- To all whom it may concern:

Be it known that I, SIpNEY A. REEVL of
Worcester, in the county of Worcester and

State of Massachusetts, have invented certain
‘new and useful Improvements 1n a Combined
-KEngine and Compressor, of which the follow-
1ng 1s a specification. | -

This invention relates to apparatus in Whlch

an elastic-luid compressor is combined with

‘tures of construction and arrangement, which

‘amotor of the steam-engine type for driving it.
The main objects of the invention are to
‘measurably equalize crank effort throughout

the stroke to avoid diametric reversal strains
through the crank-shaft and crank-pin bear-

ings and to decrease friction.

The invention consists in certain novel fea—-

I shall now proceed to describe and claim.

~ working apparatus are shown as to render the
invention clearly understandable.
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Of the accompanying drawings, Figure 1

represents a side elevation of a combmed en-

gine and compressor constructed in accordance
with my invention. Fig. 2 represents a dia-
n'ra,mmatic View shmecramOdiﬁcatlon Fig.
3 represents a side elevatlon showing another
modification. |

- In all of the ficures only such parts of a

Referring at first to Fig. 1, 1 and 2 repre-

“sent two Cylmders of an engine adapted to

use steam or other suitable expansive fluid and
having pistons 3 4, piston-rods 5 6, and cross-
heads 7 8 at the outer ends of said plston-rods,
the guides for the cross-heads being omitted
for the sake of clearness.
having a erank 10, and 11 is a rigid triangu-

~ lar connecting-rod, hereinafter termed the
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““trirod,” pivoted at its outer angle to the

“wrist or crank pin 12, at its upper inner an-
gle to a wrist-pin 13 at the cross-head 7, and

at1ts lower inner angle to a wrist-pin 14, which

~1s connected by a link 15 to a wrist-pin 16 at

~ the cross-head 8.
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17 is a compressor-cylinder

~adapted to compress air or other elastic fluid

and having a piston 18, piston-rod 19, and
cross-head 20, suitably guided. The piston 1s
driven from a pin 21 on the trirod 11 through

a connecting-rod 22, pivoted to a wrist-pin 93

at the cross-head 20 The trirod has a Tre-

- 918 a crank-‘sha,ft'

(No model,)

mprocatmg motion as a whole through space,
and the two engine-pistons 3 4 reach dead-

points at different times in the stroke of the
“crank, the dead-point of piston 4 occurring
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earbier than that of piston 3, so that the -

crank hasno dead-center. Assuming the nor-

“mal rotation of the crank to be in the direc-

tion of the arrow or clockwise at the begin-
ning of piston 18’s movement to the right,

piston 3 is entirely idle or is pulling to the .
60

left, and piston 4, on account of the absence
of compression in cylinder 17, i1s chiefly en-
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oaoed in producing an upward effort on the

crank-pin. In midstroke of piston 18 all hori--

zontal forces are well equalized, the crank-

pin 12 receiving only the normal excess of

motive over compressive forces necessary to
maintain rotation. Later in piston 18’s strolz;e
when the resistance due to compression is

a maximum piston 4 has reached its right-

hand dead-point, or is practically arrested by
cushion, and pin 16 is acting as a fulcrum,
whereby the remaining force behind piston 3

assisted by inertia, operates against piston 18

with a decided mechanical advantage. The

resultant effort on the crank-pin at this point

and immediately thereafter when piston 4 has

| started to the left i1s a downward one, or, in

other words, the reversal of strains at the
beginning of the left-handed stroke ocecurs ro-
tatively in the same direction as the rotation

of the crank on both crank-shaft and crank-
pin instead of occurring diametrically through

the bearings of these parts. I thereby avoid

“the racking strains and the necessity for ex-

tra size and care of bearings which are inci-
dent to many types of compressor apparatus.
The return stroke toward the left is substan-
tially a repetition of that toward the right.
By proper design on the lines herein indi-
cated the crank may be caused to receive a for-
ward acceleration in all parts of its stroke,
even with a compressor absorbing a large pro-
portion of the power of the engine, whereby
I avoid the use of an excessively-heavy fly-
wheel.

‘The apparatus herein illustrated is particu-
larly adapted to furnish an excess of power
for outside purposes beyond that required for
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- .operatiiicr the compressor. In adapting the | the rear end of the trirod 11 is supported by
~apparatus herein shown to suit special con- | the rock-lever 27 and a link 85 is introduced
ditions the triangle 13 12 16 or the trirod 11 | between the wrist-pin 18 on the trirod and a

D ~ may be of any needed proportion and either | wrist-pin 36 on the croqs-head’T Jtis further -
5 1sosceles equilateral, right-angled, or-scalene | to be noted that the pin 21 is located midway 4¢

~in charactel accordmﬂ' to the proportmns of | between the pins 13 and 14, and the crank- .
- power to be dlstrlbuted to the compressor and | shaft 9 is located midway between the two

'::.- crank, respectively, and according to other | piston-rods 5 6. The whole motor and crank

T con51derat10ns which will occur to the skllled | part of the appa,ratus 1s here symmetrical with
§ 10 designer and need not be enumerated here. | the compressor part as respects the driving of 5c¢

' - The pin 21 may be located anywhere in | the latter, and the action of the whole appa-
- rigid connection with the trirod 11, and in | ratusis the same for elther d1r‘ect1'on of rota-

~ engines compressing air or other fluid for tion of the crank. .
 their own consurption, where the power ab-{ Ic¢laim—

B 15 sorbed in compression is an important portion | 1. A combined steam-engine &Dd COMPressor 5:

~ of that developed in the motor-cylinders, it is-{- comprising two engine- cyhnders having non-
sometimes advantageous to make the point 21 synchronous pistons, a crank, a rigid recipro-

[, coincide with 14, as s illustrated dlaarammatlc- | cating member connecting the two pistons

- ally in Fig. 2. “This figure also shows the en- | with thecrank,and an elastic-fluid- -CcOMpressor
20 gine-piston 4 driving the compressor-piston 18 | cylinder whose piston receives motion from 6¢

! B o :'-idlrectly by a. stmwht—hne connection, leaving | said reciprocating member, and is timed to

B ~ the engine-piston 3 prlnclpally to the task: otz | reach dead- pomt slwhtly ahead of the later of x
B . rotating the crank 10. 'The two plston-rods- the two éngine-pistons. |

- 619 are in this case continuations the one of | 2. A combined steam-engine and compressor
W 25 the other and are provided at 24 with a wrist | comprising two enmne-eyhnders having non- 65
B connected by a nearly parallel link 25 with synchronous pistons, a crank, a rigid connect-

- the lower wrist 14 on the trirod 11. This is | ing member having wrists cennectmcr 1t with

N . ~a good design where the power developed is the later-timed of the two pistons and with the
- ?dw1ded about equally between the two motor- | crank and a third wrist, an elastic-fluid com-

- 30 cylmders and the power absorbed by the com- “pressor having its piston alined and rigidly 7¢

- pressor 1s appromm&tely one- half ot the tota,l connected Wlth the earlier-timed engine-pis-

~ developed. R | ton, and a link connecting the sald thlrd wr 1st R
- In Fig. 3 is shown a second modlﬁcatmn,* Wlth'the sald alined pistons. IR
N -wherem the: motion for two COMpressor- -cylin- |  In tesmmony whereof I have aﬁxed my sig-
- 35 ders 17 and 26 is taken off from the pin 21 by | nature in presence of two witnesses.
a rock-lever 27, pivoted at 28 to a stationary _ SIDNEY A. REEVE.

support and connected by a wrist-pin 29 at its | |
Jower end and links 80 81 with wrist-pins 23 Witnesses:

32 on the cross-heads 20 33 at the endsof the | . H. L. ROBBINS.
40 compressor piston-rods 19 34. In this case | C. F. Brown.
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