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UNITED STATEs PATENT OFFICE, 
FRANZ WINDHAUSEN, OF BRUNSWICK, GERMANY, ASSIGNORTO LOUIS 

sCHNEIDER, C. T. BUDDECKE, AND JOHN A. BLAFFER, OF NEW 
ORLEANS, LOUISLANA. 

IMPRovEMENT IN ICE-MACHINEs. 

Specification formingpart of Letters Patent No. 11 1,293, dated January 24, 1871. 

To all whom it may concern: “ » 
Beit known that I, FRANZ WINDHAUSEN, 

of the city of Brunswick, Germany, lave in 
vented certain new and useful Improvements 
in Machines for Making Ice, and for General 
Refrigerating Purposes; and I do hereby de 
clare the followingto beafull, clear, and exact 
description thereof, reference being had to the 
drawings furnished and forming a part of this 

| specification. M » 

The machine is represented on the accom 
panying drawings, Sheets Nos. 1 and 2, viz.: “ 

Figure 1, Sheet 1, represents my improved 
machine in perspective; Fig. 2, Sheet 1, in 
vertical longitudinal section; Fig. 3, Sheet 
2, viewfrom above; Fig. 4, Sheet 2, front view of the machine. 

In all the figures the same letters designate“ 
like parts. „ - » 

The machine is composed essentially of the 
cylinder A, tiefront and back covers Band 

reservoirs F and Fº below the cylinder, to 
gether with the self-acting valves G and G“ 

pistons D and D'. v. * 
v All the above-mentioned parts are, as will 

" beseen, connected together and fastened on 
the bed-plate. The connection is such that 
by turning thé crank the piston C in the cyl 
inder A describes a reciprocating movement 
fromatob. In the middle, betweena andb, the cylinderisprovided withopeningšM, through 
which the expanded air can escape in the an 
nular channel N, and thence farther through 
the valve J. The pistons Dand Dº are made 
as light as possible of thin tin. They are free 
on the piston-rod C', movable, and so adapted 

- to the circumference that they push in the 
- reservoirs F and F', the waterinjected infront 
of and behind the piston Cthrough the pipes 
E and E. The 
both ends of the cylinder and extend to the 
openings M. It is accomplished on the one 
side by the pistou'C, which carries them from 

the valve Hº in the 

Their movement is limited within 

the middle toward the end of the cylinder, 
and on the other side by the counter-crank Lº, 
which, by means of the rods Lº, the bentrod 
L“, and the parts L° and L°, pushes the pis 
tons D and Dº from the end of the cylinder to 
the middle of the same. These parts L° and 
Lºcome in contact with the ends of the rod 
X, which extends through the cylinder A, pro 
truding beyond each head. The pistons D. 
and D', while they are stipported by the main 
piston-rod, and are moved by the piston C 
from a point near the middle of the cylinder 
to the points indicated as a and b, are moved 
from these points still farther in the same 
direction by the rod X, by the counter-crank 
L°and its connections. So, also, the pistons 
D and Dº are moved by this rod from the 
ends of the cylinder toward the delivery-ports 

. M. 
is effected by means of collars fixed upon the 

" | rod Xat proper intervals, which engage with 
B', connected with the above; the pistons C, the pistons at about the time the piston C 
D, and Dº inclosed ih the cylinder; the pipes ceases to advance toward their respective 
Eand E', for the Introduction of water; the ends. Upon the return movement of the pis 

ton C the -- 
until other corresponding collars on the rodX 

therein; the air-suckingvalves Hand Hº; the engage therewith and cause them to move to valve Jforemittingair; the twopistons Kand 
K', arranged so as to be moved by means of 
screws; the mechanism L, for ºmoving the the machine: The machine is set in motion 

byturning the crank, which moves the piston 

This movement of the pistons D and Dº 

pistons D and Dº remain at rest 

ward the middle of the cylinder. - - 
The following is the manner of performing 

from b to a. Thereby airis sucked in through 
irection of arrow 1. On 

the retrograde motion of the piston from a to 
b, the quantity of air in front of the piston 
from a to the opening Mescapes through the 
latter and the valve J. On the farther ad 
vance of the piston from the mentioned open 
ing M to b, the air in front of the piston is 
compressed, and at the sametime, during that 
operation, cooled by the water injected at E'. 
On the back stroke of the piston, the air pre 
viously compressed is expanded, and is thus 
cooled, according to the degree of expansion. 
After the air has been allowed to expand to a. 
litttle below atmospheric tension, the valve H 
opens by outside atmospheric pressure, and 
atmospheric air is admitted in the cylinder 
until the piston Chas reachedb. On the ret 
rograde motion of the piston, the air, which 

  



las been cooled, is ejected through the valve 
J, and the fresh air admitted by the valve H 
is again compressed and expanded in the man 
1ler just described. In exactly like manner 
the above-described acts are performed in the 
rear of the piston. It is in order that the air 
sucked by the valves Hand H“ should remain. 
separated from the expandedair that the auX 
iliary pistons D and D“, above described, are 
placed in front and rear of the piston C, as 
already described. They perform, also, the 
following specific functions: First, to push. 
the injected water out of the cylinder into the | 
reservoirs F and Fº; second, to guard the pis 
ton C. from being heated by the compressed 
air and the injected cool water; third, to effect, 
by their particular motion, the expulsion of all 
the expanded air through the valve J. . The 
relative position of these pistons to the piston 
C, at the different stages of motion, is as fol 

, lows: When the piston C moves from b to a, 

the opening M Until it is reached by the pis 
ton C, and then it is carried along to a, and 
thence moved farther On toward the end of 
the cylinder by means of the continued move 
ment of thé counter-crank L° and its connect 
ingrods. On theway from a to the end of the cylinder, the compressed air escapes, through | 
the channel P, from the space in front of the 
piston D to the other side of the same. 
channels Pand Pº are formed by the bulging 
out of the upper cylinder wall, as shown. If 
the piston C moves from a to b, the piston D 
majntains its position at the end of the cylin 
der till C has reached the middle of its line of 
motion; but now the piston D is pushed in 
front of the openings M, by means of the 
piece Lº attached to the rod L“, while the 
crank is performing one-fourth of a revolu 
tion. (See Fig. 3.) „At the same time atmos 
pheric air is admitted through the valve H, 
and, as during this movement the piston D 
describes a larger space than the piston C, a 
larger quantity of expanded air is accordingly 
ejected through the valve J. On the back 
stroke of the piston C, the piston D finds it 
self again in front of the openings M., and the 

tween these two pistons is expelled through 
the valve J. Just the Same performances as 
before described take place in the cylinder on 
the other side of the piston. The cool water 
is introduced, viz, injected into the cylinder, 

- by means of well-known pumps, through the 
perforated mouth-pieces E and E', but only at 
the moment wllen the pistous D and D“, are 
carried out of the middle of the cylinder, by 

| the piston C, toward the end of the same. The 
water is removed from the reservoirs F and Fº 

- by the selfacting valves Gand G“, which are, 
in fact, floats, and so light that, by a corre 
sponding stage of the water and atmospheric 
pressure in the interior of the cylinder A, they 
open by lydrostatic power, whichtakes place 
every time when on the respective side in the 

Both àre employed in tlie same manner as in the 

and Kº. expanded and highly-cooled air inclosed be 
already described above. 
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pressure. On the other hand, the valves G. 
and Gº remain closed when the air on the re 
spective side is compressed. Finally, the pis 
tons K. and Kº are to be mentioned. They are 
fixed in corresponding cylinders above the 
valves Hand Hº, and are movable by means 
of the adjusting-screws Q and Q“. They serve 
to regulate the degree of compression of the 
air, for, by them, the space to which the quan 
tity of air in front and in the rear of the pis 
ton C is to be compressed may be enlarged or 
diminished within certain limits. v 
As a modification- of the machine already 

described, I include in my application for pat 
ent the mechanism exhibited on Sheets 3 alöl 
4 of the drawings, in which independent let 
ters of reference are used. 

Fig. 5 represents a vertical section. Fig. 7 
represents a cross-section, O O“ S S/. Fig. 6 
represents a view from above. Fig. 8 repre 

.. sents a front view of the machine. 
the piston D remains immediately opposite The machineis composed of the cylinder A; 

the piston and piston-rods Cand C“; the cyl 
inder-covers B and B“; the tubular apparatus 
E.and E“ on both sides in the interior of the 
cylinder A; the cloak-pistons D and D“ (man 
tel kolben;) the aspiration-valves Fand F“; 
the expiration-valve G. 
Theconstruction of thecylinderisas follows: 

In the middle of the cylinder the openings M. 

machine before described. At, both ends of 
the cylinder is placed a tubular air-cooling 
apparatus, E and E', in connection with the 

| cylinder-covers, so fixed that the former leave 
; open between themselves and the cylinder-wall 
a free annular concentric space, in which the 
likewise concentric annular cloakS d and d“ of 
the pistons Dand Dº are easily movable. Fur 
ther, around the cylinder Aare placéd, atböth 
ends and cast withit, concentric annularcham 
bers fand f', which, filled with water, serve 

; also as cooling apparatus, The cooling water 
runs in the latter through the tubes Hand H“, 
and afterward through the tubes J and Jº in 
theinner tubularcoolingapparatus, andthence 
the water flows off again through the tubes K 

Between the tubular cooling appara 
tus is comprised the space in whichthe piston 
Cismoving, and midway are the openings M, 

The piston C is of 
ordinary construction: The piston-rod trav 
erses both cylinder-covers, and is put in con 

| nection with any known mechanical power, so 
that the to-and-fromotion of the piston, from 
a to b and vice versa, is thereby effected. The 

; pistons D and Dº are on both sides of the pis 
ton-rods C, and are easily movable on the pis 
ton-rods Cº. They are moved along on the one 
side by the piston C to the limit ascribed to 
the piston, and on the other side by the knobs 
C° and C° on the rod C from the end of the 
cylinder to the opening at M. 

It will be observed that the pistons Dandº 
D“ are provided with numerous perforations, 
tlrough which air, in process of compression, 

Cylinder the air is expanded to atmospheric cooling, and expansion, freely passes. 
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The operation of the machine is as follows: 
If the piston C be moved from a to b the pis 
ton Dº will remain stationary at a until the 
knob C° moves against the latter. At this in 
stant C is before the openings M. It passes 
the same and takes along the piston D, and 
compresses the air in the front half of the cyl 
inder. The heat of the air generated by that 
process is taken up by the cooling apparatus 
E, wlhile at the same time the direct contact 
of the heated air with the cylinder-wall and 
the piston C is prevented by the cloak-wall of 
the piston D. On the moving back of the pis 
ton C from a to b the previously-compressed 
air expands and passes through holes in the 
piston D immediately behind the piston C. 
When the latter arrives before the openings 
M the piston Dº is taken along and atmos 
phericairis suckedin at the same timethrough 
tlle Valve F. On the back stroke of the pis 
ton C the air in front ofit is expelled through 
the opening M, the channel N and the valve 
G, and when the piston moves farther on the 
atmosphericair suckedin is again compressed. 
The operations above described are per 

formed in a like manner on the other side of 
the piston. 

I designate as novel in the above-described 
machine– 

1. The eduction-ports M, located in the walls 
of the cylinder between the ends, and so ar 
ranged with relation to the induction:valves 

D 

3 

that air introduced into the eylinder at either 
end will be discharged after having been com 
pressed, cooled, and expanded through said 
openings, as described. 

2. In combination with the cylinder A and 
piston C, the pistons K and K', with their 
chambers and connecting passages, the whole 
being So arranged that by the raising and loW 
ering of the pistons the interior spaces on 
both Sides of the piston C will be increased or. 
lesselled, als describe(l. - 

3. The combination of the main piston C 
and auxiliary pistons D and D', arranged 
within the cylinder, substantially as and for 
the purposes herein described. 

4. In combination with the cylinder of an 
ice-machine provided with an intermittent wa 
ter-injecting apparatus, the reservoirs F and 
float-valves G, the latter being so arranged 
that their natural buoyancy will open the 
valves, andthepressure within the cylinder will 
close them, substantiallyas described. 

5. In combination with the cylinder of an 
ice-machine, the compression, cooling, expan 
sion, and ejecting apparatus, so arranged that 
the several processes will be effected within 
the same cylinder at each and every complete 
stroke of the piston, substantiallyas described. 

FR. WINDHAUSEN. 
WitneSSeS: » 

CONRAD LöWÄG, 
C. LENZ. 

  


