
Moteur Dake

Le moteur Dake fait partie des rares moteurs à vapeur non conventionnels qui se sont fait une place 
assez durable. Aujourd'hui encore on trouve des moteurs hydrauliques haute pression fonctionnant 
selon le principe du moteur Dake.

Il s'agit d'un moteur à pistons carrés et bien qu'il donne 
l'apparence d'un moteur rotatif il s'agit bel et bien d'un moteur 
alternatif.

Il s'octroya un marché de niche, de manière durable, grâce à ses  qualités propres :

– « léger » et très compact

– très fiable car peu de pièces en mouvement

– totalement réversible avec un temps de latence faible ; il n'y a pas de point mort

– maintenance aisée

– fort couple moteur

– peu exigeant sur la qualité de vapeur.

– fonctionne aussi à l'air comprimé

Origine du moteur 

Le moteur fut breveté en Décembre 1888 par William Dake.
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Certains pensent que William Dake s'est inspiré du moteur à pistons carrés de John B. Root qui 
avait déposé un brevet en 1863. 

Ci-dessous une vue d'un moteur Root.

Nota: le brevet original de Dake avec la description du fonctionnement est joint
un peu plus loin

Le moteur Dake acquit assez rapidement une reconnaissance internationale. Il fut gratifié d'une 
médaille honorifique à l'exposition «  Worlds Colombian Exposition » de Chicago en 1893 . Dans 
un premier temps on les utilisa en environnement sensible comme les mines de charbon, les réseaux
ferrés souterrains, le creusement de tunnels. 

Son utilisation a été surtout développée sur les appareils de levage mobile comme les palans à 
vapeur, en usage marin comme les cabestans, les guindeaux, en stationnaire sur les scies de 
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délignage, le pompage et paraît-il sur quelques chariots élévateurs à fourche, valeureux ancêtres des
Fenwick.
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Leur grande compacité, l'absence de point mort, la réversibilité totale l'on fait assez vite adopter 
pour les machines de levage et de déchargement de cargos et l'usage marin se développa.

Par exemple il furent installés aux chutes du Niagara sur le « Maid of the mist » pour la commande 
de gouvernail où ils fonctionnèrent 40 ans d'affilée. L'usage marin se développa ainsi 
progressivement, et au cours de la seconde guerre mondiale ce sont quand même plus de 10 000 de 
ces moteurs qui furent installés sur la marine de guerre et commerciale.

Ils semblent n'avoir été produits que par la Dake corporation et en petite puissance (3,5 à 30 CV)  et
exclusivement en monocylindre. 

L'absence de muticylindres est un peu étonnante d'ailleurs car ces moteurs  semblent, au premier 
abord, assez faciles à assembler, un peu à la manière des pompes centrifuges multiétagées. 
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Ce moteur de 7CV a été construit en 1917 dans l'usine de Grand Haven (Michigan) et installé à la 
scierie de la Ford Motor Company à Pequaming (Michigan). Il y fonctionna jusqu'en 1934 environ. 

Moteur en cours de réassemblage. La remise en état fut simple et rapide et ce moteur se remit à 
fonctionner en 2009 sans problème.
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Vue du piston externe
On peut apprécier l'extrême simplicité de ce moteur
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Le moteur Dake se compose de 17 pièces !

Fonctionnement du moteur

La machine est composée de deux pistons :

– le piston le plus à l'intérieur est connecté au maneton de bielle et se meut verticalement

– le piston le plus externe bouge horizontalement dans le bâti.

Un soin important doit être apporté aux jeux de fonctionnement et aux réglages des joints 
d'étanchéité des trois corps composant un moteur standard  si l'on veut un fonctionnement efficace 
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sans fuites ni pertes par frottements mécaniques.

Dake engine et modélisme

Les moteurs non conventionnels n'ont guère suscité beaucoup de réalisations. Il est vrai qu'il faut 
souvent faire des recherches car les plans sont rares et les fonderies inexistantes.

Réalisation de Bob Jorgensen à partir d'une gravure et d'un article.
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Des plans d'un moteur Dake sont disponibles en téléchargement sur le site

http://www.classicsteamengineering.com/index.php?topic=946.0

Réalisation à partir de plans personnels

Moteur Dake fonctionnant à l'air comprimé. Plans personnels du modéliste

La réalisation est, au moment de la rédaction de ce document, détaillée à cette adresse. L'auteur 
tenait les plans à disposition des abonnés du forum.

http://www.modelenginemaker.com/index.php?topic=440.0
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Piston interne usiné à partir d'un rond
de 3''(76,2mm) en E1N14

Vue des 2 pistons dans leur logement

 Vue du capot avec les rainures 
circulaires de distribution

Moteur terminé avec son inverseur

Site mekanizmalar

http://www.mekanizmalar.com/index.html

Enormément d'animations didactiques sur de nombreux sujets. 

Des fichiers .STL sont fournis pour un modèle fonctionnant fabriqué par impression 3D amateur.

http://www.mekanizmalar.com/3d-printed-dake-steam-engine.html
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Plans parus sur le forum Home Model Engine  Machinist 
Suivis du brevet original de W. Dake
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To all whom it may concern. 
Be it known that I, “TILLIAM F. DARE, of 

Grand Haven, in the county of Ottawa and 
State of Michigan, have invented a new and 

5 Improved Engine, of which the following‘ is 
a full, clear and exact description. 
The invention relates to the class of double 

reciprocating square piston-engines such as 
shown and described in Letters Patent No. 

10 363,368, granted to me May 24, 1887. 
The object of the present invention is to 

provide a new and improved engine which is 
simple and durable in construction and very 
effective in operation. 
The invention consists of certain parts and 

details and combinations of the same, as will 
be fully described hereinafter, and then 
pointed out in the claims. 
Reference is to be had to the accompanying 

drawings, forming a part of this speci?cation, 
in which similar letters of reference indicate 
corresponding parts in all the ?gures. 
Figure l is a front view of the improvement 

with the cover removed and the steam-chest 
in section. ll‘ig. is a- sectional view of the 

15 

20 

same on the line 0;:1; of Fig. 1; Fig. 3 is an in- , 
ner l’ace view of part of the cover. Fig. a 
face view of the piston with the cover re- , 
-moved and parts in section. Fig. 5 is a face 

go-view of the improvement with parts broken 
out. 
same on the line y y of Fig. 5. 
.plan view of the casing, the steam-chest being 
removed; and Fig. 8 is a sectional plan view 
of the steanrchest on the line .2 z of Fig. 5. 
The improved engine is provided with a 

casing, A, of suitable shape and material and 
having a chamber, A’, in which is held to 
move backward and forward horizontally a 

40 rectangular piston, B, having a chamber, B’, 
in which is mounted lo slide vertically the , 
inner piston, (f, mounted in its middle on a l 

g of the casing A by live steam entering be 
‘ tween the said plates K and K’ and the pis 

wrist~pin, I), ]i>rojecting through a slot9 in the 
back plate of» the piston B and secured to a 
crank-dish, E, fastened on the inner endv oi’ 
the main driving-shaft F. On top of the cas 
ing A is secured the steam-chest G, provided 
with a four-way valve, 11, having a handle, 
H’, on its inner end for turning said valve H 

45 

50 _in any desired position. Other suitable means ‘ 

i may be employed for turning the \‘éIlX'G, if de 

l 
l 
l 

i 

l 

Fig. 0 is a sectional plan view of the 1 
Fig. 7 is a ' 

sired. 
Into the valve H leads the steam-inlet pipe 

I, and the said valve also connects with the 
exhaust-pipe 1', leading from the valve-chest 55 
G. The valve H is adapted to connect the‘ 
steam-inlet pipe I either with the port a or 
the port I), and also to connect the exhaust 
pipe I’ with the said port a orb. The ports a, 
and b are formed in the steam-chest G and 60 
lead to the ports 0 and cl, formed in the casing 
‘A, and the ports a and cl connect with the 
channels 0 and f, respectively, formed in the 
outside of the cover J of the casing A. The 
channel 6 leads to a central aperture, g, formed 65 
in the middle of the cover J and opening at 
the inside against the face of the inner pis 
ton, C. The channel f leads to an annular 

- opening, h, also formed on the inside of the 
cover .I and opening on the ‘face of the inner 7o 
piston, C. ' 
The central opening, g, and the annular 

opening 71 are adapted to connect alternately 
with the ports 1', 2'’, 2'2, and 2'3, formed in a cir~ 
cl’e in the inner piston, C, and of which the 75 
port "2' leads through a channel, '27“, to an open 
ing It", formed in the left side of the said pis 
ton B and leading to thechamber A’ of the 
casing A. The port 2" leads to the channel 1"", 
opening into the chamber B’ of the piston B 80 
at the top of the inner piston, C. The port 2'2 
is similar to the port i and leads to a channel, 
is, which connects with an opening, lo’, formed 
in the right end of the piston B and leading 
to the chamber A’ of the casing at the right 85 
of the piston B. The port 2'3 similar to the 
port i’ and leads to the channel ‘£7, opening 
into the chamber B’ of the piston. ill at the 
bottom of the inner piston, C. . 

In the back of the piston B are formed ver- 90 
tical recesses, into which lit the packing 
plates K and K’, pressed against the rear wall 

ton I), through openings I. and’ L’, connected 95 
with each other by a groove, L2, in the top of 
the casing A, as is plainly shown in Fig. 7. 

' The groove L2 connects with the openings L3 
and L4, formed in the steam-chest G and 
leading into the ports a and b, so as to admit IOO 
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live steam into the groove L2, from which the 
live steam passes through the openings L and 
and L’ between the packing-plates K and K.’ 
and the piston ll, so as to form a steam-tight 
packing. 
The inner piston, C, is provided at its ends 

with the packing-plates N and N’, of any ap 
proved construction and pressed against the 
end walls of the piston l’) by any suitable 
means, so as to form a steam-tight packing 
between the said inner piston, (l, and the pis 
ton B. 
The wear of the latter is taken up by a 

plate, 0, supporting the bottom of the said 
piston B and resting against the plate P, held 
to slide longitudinally by screws 1)’ in the 
casing A bearing against the ends of the 
said plate P. 'On the under side of the latter 
are formed the inclines P2, sliding on corre 
sponding inclines, A2, formed in the bottom of 
the casing A. Thus, when the screws P’ are 
adjusted the plate I’ presses this plate 0 up 
ward in ?rm contact with the bottom of the 
piston B. 
The operation is as follows: “'hen the en 

gine in the position shown in Fig. 1, 
steam passes from the inlet-pipe I through 
the valve ll into the port a, and from the 
latter the steam passes through the port 0 
into the channel 6 and into the central open 
ing, g, formed in the cover J. The steam 
now passes from the central opening, g, 
into the port L'- of the inner piston, (l, and 
through the channel 1"‘ and the opening it into 
the left end of the chamber (1’, thus acting 
against the piston B ‘from the left to the 
right, so that the said piston B is~caused to 
slide from the left to the, right. Rotary moi 
tion is thus imparted to the main shaft F by 
the inner piston, (‘-, the crank-pin D, and the 
crank-disk ‘E, secured to the said main shaft 
ii‘. The inner piston, (1, in moving causes the 
port ‘i, to register with the central opening, g, 
so that live steam now passes into the port 1" 
from the latter through the channel if into 
the chamber ii’ of the piston 1-} on top of the 
piston C. The latter is thus pressed down 
ward by the steam, whereby a new impulse 
is given to the main driving-shaft F by the 
action of the crank-pin D and the crank-disk 
E. ()n the further movement of the pistons 
l5 and C, as above described, the central open 
ing, g, registers with the port :72, so that the 
live steam passes through the channel 1"‘ and 
the opening k’ into the chamber A’ at the 
right end of the piston I}, so that the latteris 
now forced to its return~stroke—that is, to 
the left of the casin g A. The further move 
ment of the pistons B and C now brings the 
central opening, g, to register with the port 1'3, 
so that the live steam passes through the 
channel 2'7 into the chamber B’ at the bot 
tom of inner piston, (l. The live steam thus 
presses the inner piston, (i, upward, at the 
same time assisting the piston 1-3 in its move 
ment to the left. The exhaust-steam from 
the left of the chamber A’ passes through 

the opening 7r, the channel III‘, and the port ‘if 
into the annular opening It, formed in the 
cover J’ and leading to the channel f, con 
nected by the port (1 with the port I) in the 
steanrchest G. Steam then passes from the 
port (Z through the valve ll into the exhaust~ 
pipe I’ and to the outside. The exhaust at 
the upper end of the chamber l’ passes 
through the channel i’‘ into the port 1", and 
from the latter to the annular opening 11, 
through which it passes to the exhaust-pipe 
I’, as above described in reference to the port 
'1'. The exhaust in the right of the com 
partment A’ takes place through the open 
ing 71:’, the channel 1"‘, and the port ‘62 into the 
annularopening 71, and the exhaust in the 
bottom of the chamber. 5’ takes place through 
the channel i7 and the port is into the annu 
lair opening 71, from which the steam passes to 
the exhaust-pipe I’, above described. 

It is understood that the mox'ement of the 
inner piston, (l, brings the ports 1', 27,112, and 1"‘ 
alternately to register with the central open 
ing, g, and at the same time the exhaust 
ports exhaust through the annular opening [1. 
“'hen the valve 1-! is turned, the live steam 

passes from the inlet-pipe I to the port I), and 
the port a is then connected with the exhaust 
pipe 1?’. The above-described operation is re‘ 
peated, except that it is in the reverse direc 
tion. 

It will be observed that by the construction 
of this engine there are no valves whatever 
except on the face of the inner piston, (.3, 
against: the cover-plate J, and no eccentric 
or other devices are needed to operate the 
valve, the action being directly upon the pis 
ton G and cover J to cut off and let in steam 
at the proper time to give continuous motion 
to the engine. 
Having thus fully described my invention, 1 

claim as new and desire to secure by Letters 
l.’atent—-— “ 

1. In an engine, the combination, with a 
casing and a piston reciln‘ocating therein, of 
a second piston arranged within and liaving 
a reciprocating motion at right angles to the 
line of movement of the ?rst-named piston, 
the outer face of the said second valve form-\mm . 
ing a valve for operating both pistons, sub 
stantially as described. 

2. In an engine, the combination of a cas 
ing having a central opening in the inner sur 
‘face of its front plate, a piston reciprocating 
therein, a second valve arranged within and 
having a reciprocatingmotion at right angles 
to line of movement of the first-named piston 
and provided with ports 011 its outer face, said 
port-s being arranged in a circle and operating 
over the said central opening of the casing, 
substantially as herein shown and described. 

3. In a steanrengine of the class (lOSOl‘llJGtl, 
the combination, with an inner piston having 
steam-port's arranged in a circle, of a cover 
having a central opening and an annular 
opening adapted to register with the said 
ports, substantially as shown and described. 
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4. In a steam-engine oi‘ the class described, 
the combination, with an inner piston pro 
vided with the ports 1,6’, 432, and d3, of an outer 
piston having the openings k and it’, connect 
ing with the said ports 1' and 1'2, and a casing 
surrounding the said outer piston, substan 
tially as shown and described. _ 

5‘ In an engine of the class described, the 
' combination, with a casing and a steam-chest 

IO held on the said casing, of a piston mounted to 
slide horizontally in the said casing, and pack 

ing-plates held at the'back of the said piston 
and pressed against the back of the said cas- ' 
in g by live steam passing from the said steam 
chest through suitable openings in the casing 
between the said packing-plates and the said 
piston, substantially as shown and described. 

, WILLIAM F. DAKE. 

Witnesses: 
OHAs. T. PAoELsoN, 
J. P. ARMSTEAD. 
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crreciions 

It is hereby Certi?ed that in Letters Patent No. 395,039, granted December 25, 1888, 

upon the application of William Dake, of Grand Haven, Michigan, for ‘an improve 

ment in “Engines,” errors appear in the printed speci?cation requiring correction as 

fellows: In lines 116 and 122 page 2, the ivord “valve” should read piston and in line 

124 same page the word the should be inserted before the Word “line”; and that the said 

Letters Patent should be read with these corrections therein to conform to the papers 

pertaining to the case in the Patent Of?ce. 

Signed, countersigned, and sealed this 1st day of January, A. D. 1889. 

[SEAL] ' D. L. HAWKINS, 

Assistant Secretary of the Interior. 
Gountersigned : 

BENTON J. HALL 

Oomnm'sst'oner of Patents. 
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