
WILLIAMS, 
FLUID COMPRESSOR, 

APPLICATION FILED APR. 23, 1920. 

Patented June 21, 1921. 1,382,334. 

INVENTOR. 

ATTORNEY. 

ZZeeve&-2222222a-ress. 
BY 

4 SHEETS-SHEET 1. 

% 

? 

*/ ?? 
ZZZZ NSZ 

    

  

  

  

  

  

  

    

  



L. WILLIAMS, 
FLUD con PRESSOR. 

APPLICATION" f.) APR... 23, 1920, 

1,382,334. Patented June 21, 1921. SHEETS-HEET 2. 

t IN/ENTOR. 

£eezy???? 

ATTo?NEY. 

  



WAMS, 
FL COMPRESSOR, 

APP CATION FILED APR. 23, 1920, 

Patented June 21, 1921. 
4 Shts-St.ET 3. 

ZOZ 
A •____, 

,, NCT?ZZZZZZZZZZZÒ} } 

INVENTUR. 

2222zaarss ???? ?Z 

" |url= 
ATTORNEY. 

  

  

  

  



l,382,384. 

L. WILLIAMS, 
FLUID COMPRESSOR, 

APPLICATION FLED APR. 23, 1920. 
Patented June 21, 1921, 

4 SHEES-SEET 4. 

.WWENTOR ?? 

-?????- Zeely???????. 
BY %l ? A ?? ???? 

SSSSSqqqqSSSq qSS S SSSSSSMSMSSSS SS SSqSS S S SLSL qqqqqLSqSSSSSSS qSqSSSSLSSSSS S SSMLSSSLSLS S S S TTORNEY. 

  

  

  

  

  

  

  



O 

5 

20 

25 

30 

35 

40 

45 

UNITED STATES PATENT OFFICE. 
LLEWELLYN WILLIAMS, OF HOLLIS, LONG ISLAND, NEW YORK, ASSIGNOR TO YORK 

MANUFACTURING COMPANY, OF YORK, PENNSYLVANIA, 

FTD-COMPRESSOR. 

Specification of Letters Patent, IPatented Julue 21, 1921. 
Application filed April 23, 1920. Serial No. 376,039. 

Tottli it' for if 7uay rancern: T 
Be it kov v in that I. LIJEwELLYN WIL 

I. A \s, a citizen of the United States of 
America, an a resident of Hollis, Long 
Island, in the State of New York, have in 
veted certain new and useful Improve 
ments in Fluit-Col pressors, of which the 
following is a specification. 
My invention has reference to fluid com 

pressors in which compression is carried to 
an exceedingly high degree, say from 800 to 
1200 pounds per square inchas in the com 
pression of carbon dioxid (CO) and kin 
dred gases to liquefy the same for refriger 
ating purposes. 
Under my invention the CO, compressor 

is of “inclosed type' so-called, with the 
cross-head chamber-that is to say, the 
chamber in which the cross-head that con 
nects the compressor piston with the con 
necting rod on its operating crank shaft is 
housed and moves-in free communication, 
on the one hand with the suction side of the 
compressor, and on the other hand with the 
interior of the air tight crank case in which 
the crank portion of the driving shaft is 
contained. 
This and other features of my invention 

will first be described in connection with 
the accompanying drawings, forming part of 
the specification, and will ther be more par 
ticularly pointed out in the claims. 

In the drawings:- 
Figure 1 is a front elevation of a double 

cylinder, inclosed-type CO, compressor em 
bodying my improvement-the right hand 
one of the cylinders, its piston, piston op 
erating means and portion of the crankcase 
containing the same being shown in section 
in the plane of the axis of the cylinder. 

Fig. 2 is an end elevation of the same. 
Fig. 3 is a sectional working drawing on 

enlarged scale illustrative of the structural 
details of the piston, the |{{#"; packing rings, separating rings or filling pieces be 
tween which they are carried, and piston 
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end cage which holds these parts in place 
being represented in fragmentary outline as 
also are the sectional top heads, and the 
conventional safety head of the compressor 
cylinder (not shown in this figure). 

Fig. 4 is a detached view in plan and 
axial section of the piston end cage. 

Fig. 5 is a similar view of the piston lock 
nut, 

Fig. 6 is a section on enlarged scale of 
one of the crank case bearing heads and a 
portion of the crank shaft and the packing 
therefor. 
A is a castmetal housing formed inter 

nally in this instance with two cylinder 
chambers IB side by side, to receive each its 
own pistol, and also formed below the cyl 
inders B with a chamber C into which the 
cylinders open, said chamber C constitut 
ing a crank case for reception of the double 
crank piston of the shaft-D for operating 
the two compressor pistons. The crank case 
and compressor cylinder housing are in this 
instance formed by a single casting. They 
nayhowever, be formed separately and se 
cured together by airtight joints, as in am 
Inonia conpressors of inclosed type-e. y., 
Shipley's Patent No. 1,250,037 of I)ecember 
11. 1917. The two compressor cylinder 
chamber's B have a common suction inlet 
and a connon discharge outlet, as shown 
more plainly in Fig. 2, and their internal 
structural details and fittings are identical, 
so that it description of one will answer for 
both. 
The piston is of a double trunk type, 

made with two different diameters, and in 
that respect bears a certain superficial re 
semblance to the stepped piston used in 
multiple stage compressors. The lower and 
large cylindrical portion E of it, which is 
of considerable diameter to afford a large 
peripheral bearing surface, is designed, 
however, to form a crosshead of such mass 
and dimensions as to permit of receiving 
and holding a wrist pin G of the enlarged 
diameter and length required to withstand 
the severe piston thrust, and to afford suf 
ficient open space within the body of the 
cross head to receive, and allow of the free 
action of the head of the connecting rod 
hung on the wrist pin and connecting the 
same with its appropriate crank d on the 
double crank shaft D, as indicated in Fig. 
1. The upper portion F of much smaller 
diameter forms the piston proper. The 
double trunk piston thus formed is received 
in its appropriate cylinder chamber B in 
the housing A. The lower and large cylin 
der cross head portion E is received in the 
lower portion of the cylinder B which serves 
as a glide within which it fits and can move . 
smoothly and easily. The upper portion F 
constituting the piston proper, is ööntibod 
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in the upper part of the cylinder clanner 
13, which is conveniently reclu'ect to proper 
size to receive the list on by means of a 
cylinical steel lishing, or illing 3' of 
roper dinnensions to fit closely within the 

liller Portion of the cylin er chaniser i 3. 
where it is held securely by suitalle means 
as shown, a lot of an intern: diameter and 
length to a lapt it to serve as a working cyl 
inter for the piston F. 
The piston as shown in structural letail 

in Fig. 3, is referably composed of a cen 
tral thuia sten IF closed at its lower end. 
which is itsertel and held fast in the ill 
lo lur necik º' of the crosslen el E. To the 
stem are titted annular separating rings or 
fill pieces f, and nietallic packing rings f". 
The packing rings are arranged in pairs, 
"arried lief ween the separating rings or fill 
pierces, ha ving suitable periheral recesses 
in their iller faces to receive said packing 
rings as shown. The lowermost fill piece f 
is seate, its an annular flange e surround 
in the liter en end of the neck E. and 
upon the permost fill piece f is placed the 
a in lar ent care I with fits around and 
is see 'ut rel to the upper en of the sten F” 
::1 is 'n leds the filh pietªres and paeking rings 

i pe'te. The packing irings are prefer:ally 
na de na ri' i w nel of heavy ere oss section a nel 

: re inachined to the exact lore of the world 
ing eyindler. thus assisting by their allel 
stiffness in supporting the high internal gas 
pressu tres, "lle ann??lar en el "are i in this 
instance is held in place by the piston lock 
Hi, iii... , the seren yw - threa o led shank of which 
passes ciovvº 1 : througlh the : Annular c':age and 
seres into and closes the internally se rev 
t?a rede tijper end of the till ar stem IF". 
ra wing down the head of the nuut to l'est 

tig?ntly up in a ratised an?mlar rinn h stur 
rounding the central opening in the top of 
the listin ent eage II. In that portion of 
the per face of the crage surrounding the 
rima h, and overhuung by ??ie head of lock nut 
I. is formed an annular series of holes h’ 
communicating with the interior of the cage, 
which in turn communicates til 1'outrh lateral 
holes f" in the stem F with the interior of 
said stem. The suction ras which enters 
the lower portion of the tubular valve stem 
thi'igh 'egistering lateral openings ''. ' 
in said sten in the neck of the cross head 
ortion in which said sten is held, passes 

thence ip ward through the stem out 
through the lateral openings f therein into 
the interist of the piston end cage H. and 
then e iii) through the annula 1 series of out 
let holes h’ in the upper face of the eage to 
the disc? urge sider of the iston. The suc 
tion gas is led from the suction inlet through 
suitable passages into that portion of the 
cylindler chamber 3 below the bushing or 
working cylinder proper 13. and thence 
passes through the registering holes in the 
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valve stem F and neck of the cross head 
into the interior of the stems where it passes 
tip liki ott through the heal of the piston 
as ilst 'x'l:line l. lull coininnication be 
twee sa il portion of tie cylinçler (hamber 7 () 
l3 an el the interior ºf the « ºrº;al k ease is pro 
villed y passages (Fig. 3) in the top of 
the 'i' SS heat, thus maintaining the in 
terior of the 'rank case at sucfion pressure 
whenever the suction inlet is opet. 

()n the exterior of the working cylinder 
are annular laterally projecting eind (langres 
which serve to support the sanie in the por 
tion of the cylinder clan her with it oc 
'uji's, leaving between these two flages an 
annular space f* are not the working cylin 
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inlet, so that the col? suction gas entering 
the compressor, in its way to this discharge 
si le thereof, is causel f () ass : roui) ! and 
in contact with the la ret of the con pressor 
"y lindº ir t’oper, t ( tuus to assor the ex 
('ess heat of compression. (}}ei ir:: - pas 
stages, f' are fore in the lower faire of 
the working cylinder. for the assage of 
the stiction gas the retirol to tie (ition 
of the cylinder chaniser I; televy. The stic 
tion valve i moulted on all carri i v the 
|} ist (11, is a simple, pl:1in Stee! il:: - an: 1is 
ha ving a sightly concave in le a ce, which 
I'ests on ant covers that porti?t (f the 
to e of the histo), et c'agre in which the ar - 
in u li r" ser ries of outlet batssagress li “ is foliura. 
ant is capable of 4) and (town fay be tweet 
the top of the pist on ent eage below and 
the verlang of the head Of the Piston l«ck 
nuut above, it leing grided in this nur ve iment 
ly the aimilar rim h ()f the age H which it 
en circles, 

Each y inder has a to head consisting 
of t w 3 saitaloly see Irel a ne seo: rately re 
nov a ile sections }, I" pla (“ed (), ne over the 
other as indicate; it Firs. anal 2, this 
in:lking it possible to remove the top section 
for removal and inspection of the safety 
heal, lisplarge valve, siliction valve and 
list on lacking rings without disturbing the 
lipe connections, none of which is attached 
to t?e typer too head section .l. In the top 
heal and princially in the lower section J 
are locatel the discharge valve i and its 
seat, tle convertina steel safety heal K, 
and their closing springs as shown. 
The interior of the erra nik case if heing in 

full conntnication through the passages e. 
in the top of the crosshead with the cylin 
der (hamber 13 alyove the cross head, is 
mia int:aine! :At si ('tion gas pressure While 
the machine is running. In compressors of 
the in closed type, the far end of the crank 
shaft-that is to say, that end of it which is 
farthost from the "rank shaft actuiting no 
tor-- has hitherte », so far as I am informe. 
stopoil short of the end of the crank ease, 
and has been inclosed within the same. In 
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specified in claim 1 of an annular chamber 
surrounding the compressor cylinder and 
communicating with the suction inlet; coin 
municating openings between said annular 
chamber and the crosshead chamber through 
which the suction, gas after passing around 
the compressor cylinder is led into that por 
tion of the crosshead chamber above the re 
ciprocable crosshead therein; and a tubu 
lar axial stem for the compressor piston 
pro vided at or near its lower end with pas 
sages through which the suction gas in the 

crosshead chamber is led into the interior 
of the stem, and at its upper end with suc 
tion-valve controlled passages through which 15 
the thus-admitted suction gas passes to the 
discharge side of the compressor piston. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

LLEWELLYN WILLIAMS. 
Witnesses: 

WILLIAM. H. ORR, 
RALPH. R. WARDELL. 


