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' This invention relates to.door closers, partic-

ularly to hydraulically -operated clesers - of the
type compmsmg .3 closing spring which is ener-
gxzed upon o*ocmng of the door, and in which the
closmg pericd of the door can be timed by means
of .a hydrauhc braking. piston system provided
with regulating means for adjusting the rate of
advance of the moving piston. )
CIt 1¢ an object of the present 1nvent10n to pro-
vide a door closer of this type with a retarding
device operatlnd to create a halting period be-
tween the opening movement and the’ closmg
movement, ‘of the door, $0 as to substantially stop
any movement of the door before the begmnmg
of the proper ClO“ln” permd and to allow ai un-
hindered bassage of pefsons through the door,
"The invention is illustrated by way of example
in the accompanying drawings, in which

Fig. 1 is a diagrammatic representation of the
improved door’ éloser accordmg to the mventlon,
partly shown in section. ~ .

Figs. 2, 3 and 4 show each one particular pos1-;

tion of opera’mon of the door closer. . ‘

Fig. 5 is a fragmentary view of a modlﬁed ar-
rangement represented in the pos1t1on of opera-~-
tion according to Fig. 3.

Fig. 6 shows a detail of the door closer accord-
ing to Fig. 1 drawn to a larger scale.

"Fig. 7 is'a plan view of the device according to
Fig, 6, corresponding to the closed position of the
door.

Fig. 8 is a similar plan view of the device cor-
responding to the open position of the door.

Figs. 2 and 10 show a further modification of a
detail ‘of the door closer, corresponding to the
open and the closed position; respectlvely, ‘of the
door

Hig. 11'1is stlll 4 further modification of the
same detail of the door closer.

“Pig, 12'ig a plan V1ew ‘of the device according to
I‘lg 11, o

- Fig. 13 is & transverse section along the line
RIML—ZIIT of Fig. 12,

Pig.-14 is'a general assembly view of the door
closer.

Referring to Figs: 1 to 4, (:indicates the usual
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hydraulic braking cylinder having an end-cover ..

2. and a lateral extension fa, the interior of which
is separated from the braking cylinder space by.a
fixed partition 3. The free end of the:extension
le is closed by a screwed cover member 4. ‘A hol=
low crank shaft 6 extends through and:is rotat-
ably mounted.in the partition 3 and cover 4. . The

usual.door closing spring T is mounted within the
extensmn la. and has.one of its ends secured to

the: wall.cf the. extension, and the other end to

58

the: crank shaft §.. One end of the shaft 6 pro-
jects into the space f¢ of the braking cylinder. i.
and carries a crank disc 12 having a crank pin {2a
and a port 126 communicating with the bore 6a
of .the shaft § (Fig. §). The end of the bore .6a
is closed by a screw plug 6b. This end.of the
crank shaft 6 carries also a rotatably mounted
control dise ll prov1ded with a peripheral recess
! Le into which engages a driving pin {2a, so that
an angular movement of the pin can produce a
movement of the control dise I in the same di~;
rection. The disc {1 is provided with an obtura-
tor tia which according to the relative position.of,
Lhe crank shaft § and.the disc {1, opens or closes
the port {2b. The disc 11 furt;her carries a crank,
pin 11 engaging one end of a connecting rod ‘0.
the other end of which is rotatably mounted on
an axis provided by a pin 9 carried by the braking,
plston 8.  As represented in Fig. 1, the plston 8
is'in’‘a dead oentel position, while the crank shaft
§ is in the so-called 0 degree or 360 degree poSI"-
tion, as coinpared with the 180 degree position
When the piston 8 is in its opposite dead center,
position., The piston 8 is provided with a valve.
controlled openmg 8¢ adapted to communicate
with a valve chamber I8, which contains 4, valve.
member, §3a on a valve rod {3b, The valve mem-
ber 13a is prowded With peripheral recesses (3¢
which permit passage of. 1fluid across the plston
when ‘the valve membeér is in an intermediate
position in.the. valve chamber 13; however,. the
opening 8g is sealed by the valve member | 3a
when this latter abuts against the piston wall
provided with the opening 8a.” The valve cham—
ber 13 communicates w1th the cylinder space id

5 by openings 8b. A spmng {4 acts on the valve

member i 3a to urge thls member towards the’
valve obening 8a. "

The interior wall of the brakmg cyhnder i
prov1ded with" e longltudmally extending’ groove’
le ‘adjacent one end of the cylinder. As shown
in Fig. 1, the length of this groove le is such that
when the braking piston 8 is in its extrene posi-
tion ‘nedr the'end wall -ib of the cylinder, the
groove still slightly prmects beyond ‘the plston”‘
into the cylinder- ‘space e, The space {d of the
braking: cylinder commumcates by a . port-34a
with ‘o fliid return ehamber 34, connected by the
valve controlled opehing 354 to the space-l¢ of
the braking eylinder. - A valve piston 35¢ is urged:
fromrthe interior of the space -fc towards the port:

i

350 by:a spring 350 inserted in the valve casmg- .

35d. The specific fluid pressurs Tegiired Tt
raisingthe:valve membér 35¢.from: the port 35a
is higher:/than.the fluid pressure created by’ ‘the!
action of: the door closing spring 1 on the biraking:
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piston 8. The valve member 25¢ accordingly can
be opened only by a force which is additional to
that created by the closing spring 7, as for ex-
ample when the door is forcibly closed by hand.

A conduit 15 opens through the end wall 10 into
the fluid return space 34. This conduit {5 leads
to a fluid control chamber 26 connected by a
conduit 1§ to the space [c of the braking cylinder.
The condiit 15 comprises a regulating throttle
valve 22, whilé a check valve 28 having a ball
29¢ and a hall stop 298% is inserted into the con-
duit 16.

A further conduit 17 opens into the space id
of the braking cylinder and is connected by a
conduit 19 to one end 23a of a control cylinder
23, and by a conduit I8 to the end of the crank
shaft 6 projecting from the lateral chamber la to
communicate with the bore Ba. The conduit (T
comprises a check valve 29’, while a regulating
valve 21 is inserted in the conduit 8.

Outside of thé cover 4 an arm 5 connected to
the door frame (Fig. 14) is secured to the crank
shaift: 6, the énd of which is rotatably and tightly
fitted into the end of the conduit (8.

The ¢ontrol cylinder 23 contains a control pis-
ton 27T connected by a rod 28 to a spring eup 265.
The space 2§ betwéen the piston 27 and the
spring cup 25 forms a control chamber. In the
posmon shown in Fig. 1 fluid from the conduit

{5 can' freely pass through the chamber 26 into

the conduit 16. A spring 24 is inserted between
the spring cup 25 and thée end wall 23¢ of the
control eylinder; this spring tends to move the
piston 27 towards the opposite end wall 23b. As
1epresented‘ in Fig. 1, the piston 27 is in its upper
é¥tremé position in which the abutment 2T¢
makes contact with the end wall 23b. The con~
duit 20 is conhected to this end of the cylinder
23 gnd leads to the conduit 16 communicating
with the space Ic of the braking cylinder.

The specific fiuid pressure required for open-
ing thé valve (3a against its spring {4 is higher
than the fiuid pressure necessary for moving the
p1ston 21 from the extreme position shown in
Fxg T to'the posmon according to Fig. 2, or the
foree of the'spring 14 is greater than that of the
sprmg 24, The force of this spring 14 is so de-
termined that the valve (3a is displaced to open
the port 8a by the fluid pressure created by the

door closing spring 7 acting on the piston 8 dur- ;

mg the rotation of the crank shaft 6 in the clos-
ing direction from its 360° position to the 180°
position, as soon as the control piston 21 arrives
i the position’ represented in Fig. 3.

The two cylinder spaces l¢ and Id of the brak-
ing; eylinder, the conduits’ 15, {8, 19 and
28; and the cylinder 23 are ﬁlled w1th an operat-
ing fluid, for example with oil. Fig. 1 represents
the door closer at the beginning of the opening
movement of the door, the piston 8 being pulled
iii the direction of the arrow A by the action: of:
the arm 5 on.the crank shaft 6 effecting an angu-
lar movement from 0° to 180°. When the crank
shaft: 6 turns further between. 180° and 360° the
piston. & moves in the direction of. the arrow B:
in. Fig. 3.. The beginning of the movement of the’
plston 8. can coincide with the beginning: of the:
opening of the door ifrom the closed position
thereof; however; the arrangement could be such
that the:piston movement starts at an intermedi=
~ ate'pesition of the-door when this latter is-to be:
further opened.

Fig: 2 shows the door closer in an: intermediate:
position during opening of the door, the brak=-
ing piston having been moved already through a
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certain distance in the direction of the arrow A.
In this position the piston valve 13a has been
opened and fluid can pass from the chamber ic fo
the chamber id of the braking cylinder. The
control piston 27 has been lowered by fluid pres-
sure arriving through the conduit 20, until the
spring cap 25 abuts against the end wall 23a of
the cylinder 23.. In this position the piston 217
prevents passage of fluid frem the ¢orduit 15 to
the conduit 16.

Tig. 3 shows the door closer in a reversing posi-
tion for closing the door, the braking piston 8
being urged in the direction of the arrow B by
the action of the closing spring 1. This position

© gistinguishes from that shown in Fig. 1 in that

the port 12b: to the bore of the crank shaft 6 is
not closéd. by the obturator fla. The control
piston 27 is in the same position as in Fig. 2, and
the ball check valve 29’ in the conduit 17 is
Cloued Though the cldsing spring 1 transmits

4 foree on the braking piston 8 in the dlrectlon
of the arrow B, 4 movement of the piston in the

direstion B is impossible; sinice the fluid from the

¢ylinder chamber fd cannot pass through the

- conduit (5 which is shut off by the piston 21. The

position represented in Fig. 3 decordingly is called
the halting position. =

Fig. 4 shows the position 6f the door closér
durmg the return movement of the piston 8 for
closmg the door, following the haltmg posmon
The closure of the door is rendered poss1ble by
the plston 27 having been moved in the direction
of the arrow o by the spring 24; the ﬂmd ahead
of the piston 27 is transferred throtigh the con~
duits 20 and. 16 into the cylinder chamber {c.
Dlsplacement of the piston 271 has opened the
passage between the conduits (5 and {§ and fluid
from the cylinder chamber {d can be transferred
through the conduit 15, the control chamber 26
and the conduit 16 to the cylinder chamber Ic.
The braking piston 8 accordmgly can return in
the direction of the arrow B and transmit move-
ment to the arm § for closing the door,

In the modified arrangernent accordmg to Fig.
5 the control piston 27 movable in the cyhnder
23 is represented. in a position corresponding to
thdt stown in Fig. 3. The throttle valve 22 in
the transfer conduit conunécting the two Wraking
¢ylinder chambers is here provided i the con-

it {6 after the contrdl cylinder 23, For this
reason, the fluid in the conduit. {5, upon. closing
of the door, would act with a h1gher pressure on
the piston 27, since the fluid in the conduit 15
is not throttled, and this pressure would increase
the friction of the piston 271 along the cylmder
wall. Tn order to prevent such friction, the con-
duit 15 opens. into an annular relieving chamber
34 surrounding the piston, so-that the: fluid pres-
sure acts on the entire-area of the piston,- thus
reducing the wall friction to a minimum. The

conduit 6. leading from the cylinder 2% to the

braking cylinder is connected: to- the cylinder 23
at & point. axially spaced from the relief cham-
ber 38.

Figs. 6; 7 and’ 8 show the crank assembly for
cennecting the braking piston & to' the crank
shaft-& The port {2b’ commuhnicating with the
bord 8w in the:crank shaft is closed in Figs. €
and:7 by the obturator filg of the crank dist ff,
s6- that no: fluid can' flow out- of the port 12b)
The driver {2¢ on the crank disec 12°engiges the
regass Meinthe dise 1. Thisreecess ¢ is longer
in'¢ircumferential direction tharn tHe width of the
driver {2aq; so-that the driver carn niove relatlvely
to thesdise’ 1. THe relative position of the dises
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11 and 12 shown in Figs. 6 and 7 is obtained
upon opening of the door, accordingly when the
braking piston 8 moves in the direction of the
arrow A in Figs. 1 and 2 and the crank assembly
moves in the direction of the arrow C in Fig. 7.

In Fig. 8 a position of the crank assembly is
represented in which the crank shaft ¢ and the
disc 12 have been turned relatively to each other
by the action of the closing spring 7 so that the
port 12t has passed the obturator i la; the driver
12g has arrived against the opposite end of the
recess I lc and further rotation of the crank shaft
6 results in rotation of the dise {1 in the direc-
tion of the arrow D by the action of the driver

12a. Rotation of the crank shaft 6 in the direc- i

tion of the arrow D takes place when the door
closes. The position shown in Fig. 8 corresponds
to that represented in Figs. 3 and 4. The lost
motion return movement of the crank shaft 6
without driving the dise I, which takes place
between the opening and closing movement of the
door should preferably be quite short. After this
lost motion return movement, the door closer is
in the halting position above referred to as repre-
sented in Fig. 3.

Figs. 9 and 10 show a modified crank assembly
which is independent of the directions of rota-
tion of the crank shaft 6 for opening or closing
the door. The end of the shaft § carries a hol-
low crank pin I2e, the bore of which communi-
cates with the bore 62 and opens by a lateral
port 12b into a hollow sleeve I8e which is pivot-
ally mounted on the pin 12e. This sleeve is
closed at the end mounted on the pin 12 A
valve piston 10D connected to the pin 8 is slidably
mounted within the sleeve I8¢ and is provided
with openings 18c¢ which can register with ports
18 in the sleeve [8e, in which position the abut-
ments 10d bear against the pin 9 mounted in the

braking piston 8 as represented in Fig. 10.  Fig. 9 1y

shows the sleeve 10e and the piston i8% in the
relative position which corresponds to opening
of the door, according to Figs. 1 and 2. It re-
sults from Figs. 9 and 10 that this modified crank

assembly is effective in both directions of rota- ..

tion of the crank shaft 6 so that after a certain
lost motion return movement of the piston 198
the fluid can pass through the registering open-
ings {0a and {8c.

Figs. 12, 13 and 14 show a further modification

of the control crank assembly. At the end of
the crank shaft 6 are mounted again the two
crank discs t{. and (2. The disc {2 carries the
driver 12a. 'The bore 6 of the crank shaft opens

through the duct 12b at the periphery of the .

disc 12. Diametrically opposite the duct 125 the
edge of the dise 12 is provided with gear teeth
12d. - The disc Il is rotatably mounted on the
end of the shaft 6 and carries the crank pin 15
to be connected with the braking piston, while

a recess [l{c provided. in the disc i1 receives the .

driver (2a. A pin 31 secured to the disc 1! carries
a toothed sector 32 having a series of teeth 32¢
_ meshing with the gear teeth 12d of the disc 12,
and a series of teeth 32b meshing with gear
teeth 33b on the edge of a disc 33 which is rotat-

ably mounted on the crank shaft 6§ and carrying -

an obturator. member 33¢ adapted to close the
duet 12b. 'The driver 12¢ has a certain amount
. of lost motion in the recess {i¢ of -the disc .
~In order to keep this lost motion return move-
 ment as small as possible the gear reduction 2d—
" 32a-and 320—33b is provided. Since the disc. 11
owing to its connection with: the braking piston
8 cannot be moved in.the direction of:the arrow
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B when the, door :closer is in the position accord-
ing to Fig. 3, a rotation of the crank shaft 6
results first in a_ rotation of the disc 33 by the
meshmg gear teeth, this disc 33 requmng a very
teeth lzd—-32a is 80 chosen that the driver i2a
mus* effect o small angular movement only in
the recess fle until it moves the disc 11, and that
the- disc 33 ‘effects g, considerably greater angular
movement in order to remove the obturator 33«
from the opening .of the duct {2b or to close this
opening. by the obturator. In this manner the
door, in- the. moment of the reversal from the
opening . to- the closing movement, must only
effect. a:small return movement until it reaches
the proper halting: position.

The described :improved door. closer operates
in-the: following manner: 'This door closer is se~
cured to the door and connected to the door frame
in exactly the same manner like the usual known
hydraulically operated door closers, as is repre~
sented in Fig. 14.- When the door is closed; the
device is in the position as shown in Fig.1. When
the door is.opened the crank shaft 6 turns and
produces a movement of the braking piston 8 in
the direction of the arrow A. As shown in Figs.
6 and 7, the opening I2b of the bore 6b is then
closed by the:obturator {fa. The fluid: in the
chamber. ic of the braking cylinder is displaced
through the conduits 16 and 20 into the cylinder
23 above the central piston 21, while the ball valve -
29 in the conduit 16 is closed. Since the specific
fluid pressure required for opening the valve (3
against the spring {4 is higher than that required
for moving the piston 27 against the spring 24,
the piston 217 is first moved to the position repre-~
sented in Fig, 2. - From this moment, while the
biston 8 continues to move in the direction of the
arrow A, the fluid pressure in the chamber ic¢
overcomes the pressure of the spring 14 and opens
the valve member (3a so that fluid can pass
through the .opening 8a into the. chamber Id.
Now: the various-members of the door closer are
in the position according to Fig. 2. This position
is: maintained during the .entire opemng move-
ment of the-door. .

W_hen the door is closed by the action of the
closing spring 71, .the crank shaft § turns in the
opposite .direction. - . The obturator 12a moves in
the recess {le (Fig. 8) without moving the disc 1.
By this lost motion movement the opening 125
moves away from the obturator ila, and the force
of the closing spring T now acts through the driver
12¢ on the disc t1 and accordingly on the piston
8, while the relative position of the discs (1 and -
12 remains as shown in Fig. 8, the force of the
closing spring acting on the piston 8 in the direc-
tion of the arrow B in Fig. 3. ' A fluid pressure
builds up in the chamber id, which fluid pressure
causes closure of the ball valve 29’ in the conduit
17, and of the piston valve [3¢. The door closer
is, then in the position according to Fig. 3. Now
the fluid above the control piston 27, owing to the
spring 24 becoming effective, is displaced through
the conduits 20 and 16, and while the ball valve
29 in the conduit 15 remains closed, the fluid en-
ters into the cylinder chamber le. However, since
the volume of this chamber cannot increase, the
fluid therein is discharged through the opening
12b and the bore 6b of the shaft 6 and passes
through the conduits {8 and 19 into the bottom
of the.control cylinder 23 in which the volume
below:the spring cap 25 is increasing owing to the
rising piston 21. = A passage through the valve 29’
does nob. take.place, as the counter pressure. ex-
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erted by the piston 8 s higher than the pressure
in ‘the ‘conduit 8.

During this upward movement of the piston 21
the closing action of the door closer-is SuSpended,
and the device is in the already mentioned halt-
ing position. In-order to adapt the halting périod
to the requirements in each particular case, ‘the
regulating valve 21 is provided in the ‘eonduit 18;
o decrease of tlie section of flow in the “eohduit
produces a longer halting period, while an in-
crease of the section of flow produtes a rfeduction
of the halting period. This position of the mem-
bers of the door closer is conserved unitil the piston
97 arrives in the position represented in-Fig. 4.
Tn this position the fluid can pags from the con=
duit 15 through the contrel ¢hamber 28 into the
conduit 16 while opening the ball valve 29, to Pass
into the ¢hamber lc of the braking eylinder;
singe fluid can now ‘escape from the thathber 1d
through the conduit 5, the piston 8 can ‘tove
in ‘the direction 6f the arrow B in Fig. 4 snd the
volume of the chamber §d decréases at the same
rate as the volume of the chamber lc increases.
With the beginning-of the ‘movenént of the pis-
ton 8in the direction of the arrow B, the proper
closing movemetit of the door is initiated. In
order to adapt the duration of the closing périod
to particular conditions the regulating valve 22 is
inserted in the conduit 15, by reans of which the
section of flow in this conduit-can be varied to
vary the speed of the piston's and accordingly the
time required tor closing thie door. v

Tn the above description 6f operation of the de=
vice it had been supposed that the door is opéned

from its elosed position and then is-cloSed again. :

The ‘opefation is the sarme when the door is al-
Yeady open in‘an intermediate position and start-
ing to close, and this closing movément is inter-
rupted exnd the door furthier opened whtil “the
members are again in the position according to
Fig. 3.

Tt Has altady been destribéd, that the ifitérnal
wall of the braking cylitider 1 is provided with 4
g¥oove 1e which'conriects the chamber 1d withthe
chgmber fesin the position of the Pistonh shown
in Fig. 1, a moment before the piston arrives’at
the end of fitg strokein the direction of the arrow
B. This provides that a-portion of the finid from
the charmber fd ¢an flow directly through this
groove into the -charmber fc ‘Wwithoud “passing
through the conduits 15 and 6. The increased
rate of flow from the chamber 1d to the chamber
ic shortly before the door ariives in the closed
position causes an aceeleration of the clesing speed
and ensures:a safe clostire of the door by erigage-
ment of the door lateh.

The purpose -of the fluid returd chsrber 34
and vaive-85c is to beakle to cut out the halting
neriod of ‘the opened door and to reverse the
moverent of this latter immediately from pen-
ing to cloting wovement by iniparbing an-addis
tional -pressure by -hand on the 'door, $o-as to
create an increased fluid pressure in the chamber
g by which the ‘valve 35c¢ is openied -and &allows
transfer of ‘Auid from the chamber {d to the
chamber ¢ of the brakifig cylinder.

The described door closer ‘can be ‘used for op-
erating ‘pivotally ‘thournted -doorsias Wwell -as for
sliding ‘doors.

I elaim:

1. A door ‘closer cotliprising ‘a -casing, a Pisten
reciprocatingly sinounted in the casing, an arm
opératively connected to siid piston and adapted
tb'be connected tothe door, $pring indans tourge
said.arm-in s divection o elose the-dodr, s con-
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trol eylinder, anda Auid controlied spring pressed
sehedk #hember ‘mb'va%le ihsaid cylindéer @nd b~
erative to temporarily prevent substaitial move-
tient of -said ‘piston if a-directioh corresponding
1o -closing of the dodr upon Peversal of the inove-
#nent of #aid ‘afm -after an opening movement
ond Before the subsequent closihg ‘moverment of
the ‘doot.

2. A dodr cleser cofiiprising a easing, a fivdd
‘alled. brakihg cylinder in-said casing, a braking
piston reciprocatingly mounted in the cylinder,
an wrin operatively tonnected to said piston and
wdapted to be coniected to ‘the door, a ‘closing
spring to urge said arin in-a direction to close
tive ‘door, a transier conduit Tor interconnecting
‘thie ‘two cylinder chambers on ither sidie 'of said
Hrakihg biston, a céntrol cylinder in gaid transfer
conduit, a check mermber movakle in said control
VC"

{ifider, a fluid condiit Tor connecting ‘one of
wgid Praking cylihder chambers o ‘one end of
said ‘esiitrol eylinder to move §aid check member
to & ‘position for interrupting the fow of fiuid in
the transfer condult durifiz openiivg of the door,
5 second fuid ‘conduit For counecting said brak-
ing cylinder chamber with said .conitrol cylinder,
sprifig means ‘acting ‘on said control piston to
move the piston &t the end of the opening period
of the door $o liberate thie Tuid passage through
said trahsfer conduit, an cbturatornormally cios-
ing the communicdtion between said gecond fluid
conduit and said braking cylinder champer, and
mesns operdtively - ¢oiiiected to 'sald closing
spring for establishing communicgtion between
said second fuid eonduit and said chamber when
said spring §tarts to become effegtive for closing
the door.

3. A door closer eomprising a casing, a fiuid
Alled braking eylinder in ssid casing, a braking
piston reciprecatingly tousited in the cylinder,
o door closing spring mounted in said casing, a
hollsw crank shaft -connected to said closing
sprihg, two relatively movable crank members
connecting said crank shaft to the braking pis-
ton, ‘an armm secured to -salid crank shaft and
adapted to beconnected to the door, said closing
spring urging said crank shaft and said arm to
+move in o direction for closing the:door,a trans-
for condyit for intercohhecting the two Jbraking
cylinder chambers on either side of the braking
piston, 'a control -pistoh ‘subjected to fluid pres-
sure from one of said braking cylinder chambers
upon- movement -of - the braking piston -due to
opening of the door for moving the control
piston to interrupt passage of fiuid through said
transfer conduit, a §prifg acting on the control
piston to ‘move the pistén in ‘opposite direction
for reestablishing passage of fluid in the transfer
ponduit, fAuid conduits for establishing a flow of
fiuid from one side ‘of said control piston to said
braking -cylinder chamber and to the other side
af the control piston, and a flow regulating valve
in said Auid conduits to vary the rate of flow
and timing the period required for said control
pistonto mdve from 'its position of interruption
of flow in said transfer conduit to the- position
where ‘it reestablishes the flow in this ¢conduit.

4. A door closér as claimed in claim 3, wherein
said hollow crank shaft is mechanically con-
nected to-said braking piston by means of a crank
assembly including a crank:disc rigid with the
crank shaft and a second crank disc connected
to the braking piston through a pin and slob
connéction to effect s limited relative movement
of ‘rotation ‘with respect o the first erank disc
and.said sécond erank disc-serving as a valve to
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establish or to interrupt communication between
said hollow crank shaft and one of the braking
cylinder chambers.

5. A door closer as claimed in claim 3, wherein
said hollow crank shaft is connected to said
braking piston by a crank assembly including a
hollow crank pin rigid with said crank shaft, a
sleeve pivotally mounted on said crank pin, and a
piston valve slidable within said sleeve and
hingedly connected to the braking piston, said
sleeve and said piston valve being provided with
openings registering with each other upon re-
versal of the door movement to provide communi-
cation between the hollow crank shaft and one
of the braking cylinder chambers.

6. A door closer as claimed in claim 3, wherein
said hollow crank shaft is connected to the brak-
ing piston by means of a crank assembly includ-
ing a crank disc rotatably mounted on the crank
shaft, a crank pin on said disc connected with
the braking piston, a driver rigid with the crank
shaft and engaging said crank disc so as to allow
for a limited lost motion between the crank shaft
and said crank disc, said crank shaft being pro-
vided with & fluid entrance, and an obturator car-
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ried by said crank disc and coacting with said
fluid entrance to close said entrance during move-
ment of the braking piston corresponding to
opening of the door, and to open said entrance
upon reversal of the door movement to establish
communication between the hollow crank shaft
and one of said braking cylinder chainbers.

7. A door closer as claimed in claim 2, wherein
the inner side of the braking cylinder is pro-
vided with a longitudinal groove connecting the
two braking cylinder chambers when the braking
piston approaches the end of its door closing

stroke.
ERNST BILLETER.
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