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1 :

‘My invention relates to a door check particu-
larly ;adapted for controlling the movement of
‘swinging ‘doors ‘which move on both sides 'of the
center ‘or ‘closed position. Some of the feéatures
of the invention, however, are adapted tobe em-
ployed with ‘doors which swing to only- one side
of the center or closed position.

The :principal object of the invention. is the
provision ‘of a -simple door check mechanism
which . is more positive .in -its operation -and
Ionger ‘lasting under 'ordinary conditions of use.

-iAtiother object is the provision of ‘an improved
simple ‘door check mechanism in which ~wear
is positively compensated for and wherein 'such
wear ds does occur will not impair the func-
“tioning. '

- :Still- another object of the ‘invention is the
provision of ‘a door check .mechanism-so ‘con-
‘gtructed ‘and ‘arranged ‘that the door will come
back to a center or closed pesition and will be
fétained wt the center- or closed position ‘even
thoiigh “forces, as of ‘the wind blowing against
it, ‘are ‘present ;which‘ would normally tend to
move the door back away “from center.

8till -another ‘object s the provision of :an’im-
proved ‘sifnple ‘door ‘check ‘mechanisim in*which
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the ¢hecking action ‘is ‘effective up ‘to and be- ‘

yond the center 'or fully closed position.

A further object ds the provision 'of a simple
door ‘¢check mechanism “which will not ‘swing
past certeras it is closing.

A still furthsr objectof the 1nvent10n isthe
prowsmn ‘of ‘an improved simple "door check
fnéchanism in whiéh "the initial ¢hecking action
vermits relatively Tapid “wiovement of ‘the door
‘gnd the ‘final checking-getion before fully closed
position petniits only slow closinie ‘movement: of
the-door.

A St further object -is the prov1smn of an
1mproved ‘door ‘éhedk -mechanism of “a type to

40

permit the doof ‘fo be ‘pushed ‘rapidly ‘in either

Qirection " regardless : of whether -or Wot it" 1s ‘at
- stationary orina ehiécking bositicn.

‘Other ‘specific objects ‘and féatires :of “the in-
yeritich 'will ‘e ‘brought ‘out - in ‘eontection ‘with
the ‘following “détailed :description taken *with
the accompanymg drawings “whetein:

Flg 1 48 'a fragmentary partially ‘schematic
perspective view ' showmg ‘the door i¢heck :mech-
ghisih ‘6f my ‘invention in conventlonal posmon
w1f;h respect toa:swinging-door;

CHg, 2-is a planview ‘of the ‘door- check’show—
inig: several positions of the:door; -

“Fig: 30is e fraghmientary. sectional: yiew: taken

oli the -line :3=28 -of ‘Fig. 11, the View -Héing én-
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2
larged with respeet to Fig. 1, but the parts be-
ing-approximatelyin-full scale;

Fig.-4.is-a perspective view of a sealihg gasket
used {o:preventoilleakage; -

Fig. 5 is a fragmentary exploded perspective
view showing the manner in ‘which ‘the- door is
hung; :

Pig.-6 is-alongitudinal sectional view: taken on
the line 6-—6 of ‘Fig. 1, -the view also being en~
larged -with respect to Fig. 3,:and parts:of dthe
door being broken away for purposesof ﬂlus-
tration;

Fig. 7 is -a ‘bottom plan :section taken :on- the
line ‘1—T of :Fig. 6, lookmg in ‘the direction:of
the arrows;

Fig. '8 .is :an uregula,r ‘bottom  plan section
taken -on -the ‘line 8-—8 of Fig. ‘6 looking -in:the
direction of-the arrows; :

Fig. 9 is @ view similar- to Flg 8 butb: 111ustrat-
ing the -movemrent -of -some -of ‘the parts “when
the door-swings-fully but just:short of -the hold-
open position;

~Pig, 10 is:a view similar to Figs.:8 and-9, but
showing the position of the parts when:the ~door~
ig in-hold=open position;
g 11 iscan -irregular ‘transverse: sectional
view taken:on :the line {i—{}l-of Fig.'7, looking
in the direction'of the arrows;

Fig. 12 is a fragmentary vertical sectmnal

view taken onthe line 12—12 of Fig. 7;
- TPig, 13 {isa-fragmentary sectional view-taken
on the.line 433 of Fig. 12, looking:in the:di=
rection6f the arrows, the. section showing :the
high speed -hydraulic :exhaust port-and indicat-
ing the:passageway: through which oil.flows:from
the slow:speed-exhaust port;

Pig, (14 s -a fragmentary -transverse :sectional
view taken ‘on .the_.line (44 of Fig. 13;

‘Fig. 15 .is-a ssectional ~view -taken -on :the line
15—15 of :Fig. 12 showing the: slow speed hy-
dra.uhc port;

JFig. 1168 astransverse ‘sectional view: taken.on
the line 1§-=i§.of Fig. 11, looking in the:direc~
tion of the:arrows,:a portion:of the:section:béing
slightly -itregular -in .order -that .the -hydraulic
piston :might be:shown: substantla.lly in ‘eentral
‘section:for:cleéarness;:and

‘Tig. /17 :is:a sectional wview sunilar ‘to Mg, 16
but - showing «a:stiuctural. modification.

The door-cheek -mechanism :shown in-the:main
embodiment of the invention comprises aniassem~
bly 20 (Fig..1) adapted to-set in the floor-21 and,
in: a manner to ‘he described, .to-get-as a lower
hinge or pivot-for:a swinging:door 22. ‘The man-
ner of -attachment-between-the door-and spindle
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of the door check will be described later, but
various structural arrangements may be em-
ployed. The manner of providing for the upper
pivot may also vary, but in the drawings I illus-
trate a generally conventional and simple ar-
rangement in which a radial bearing 23 is set
into a recess at the top edge of the door and a
pin 24, supported in a bracket 25, ‘engages the

center race of the radial bearing to form the'

pivot. The bracket 28 is recessed and lies flush

with a lintel or upper frame cross piece of a door= "

10

way and includes a plate 21 which-closes the - -
recess in which the bracket is mounted. A pair -

of gears carry a pin 28 on which-a lever 29-is -

pivoted. The forward end of the lever projects
into a side recess of the pivot pin 24 and the
opposite end is bifurcated to engage around a
narrowed portion of an adjusting screw 31{. By
means of this construction, the adjusting screw
may be retracted to actuate the lever 29 and raise
the pivot pin 24 to release the door. Contrari-
wise, when the screw 31 is turned into the bracket
26, the pivot pin 24 is lowered into engagement
with the radial bearing 23 to retaln the door in
swmgmg position.

. As.already noted, the: mountmg of the door
on the door check spindle will be described later.

-Al of ‘the parts of the door check mechanism
are supported on ‘a2 mounting plate 32, the four
corners:of which are fastened to inwardly extend-
ing ears 35 at the corners of a metal case 33 by
serews 34 which extend through openings 36.in
corners of the mounting plate. The case 33 is
preferably set into cement 37 or other material
forming the floor, but, in any case, the case 33
should. be firmly secured in position. A housing
38 is'secured to the bottom of the mounting plate
by screws 39 and a gasket 41 .is placed between
the bottom of the mounting plate and the flange
of-‘the ‘housing to make an oil tight connection.
A eylinder block casting 42 is also secured to the
bottom of the mounting plate by screws 43. This
casting earries the door check mechanisim includ-
‘ing a hydraulic door check piston, and such cast-
ing also extends down into a deeper portion of
the. housing 38 which thereby acts as an oil
sump.  When the mechanism is installed,” the
housing 38 is filled with suitable oil- or other
hydraulic fluid to a point extending somewhat
above the sump portion of the housing, but the
arrangement employed is such that even after
long periods of use and even if there should be
some slight loss of fluid, there will always be
enough hydraulic fluid in “the sump to assure
proper operation of the check mechanism.

A spindle 44 projects vertically from the door
check mechanism, being supported at the bottom
by a bottom bearing plate 46 and at the top by
an upper bearing member 41, each so constructed
and arranged as 'to retain bearing balls 48, the
bearing balls also being supported by shouldered
and rounded portions of the spindle. The bottom
bearing plate 46 is secured to the cylinder block
casting 42 by screws 49. The bottom bearing
plate 46 is made strong.and relatively heavy and
is firmly anchored to the cylinder block casting
42, which, in turn, is secured to the mounting
plate by screws 43. This plate is, therefore, able

-to take the full load of the door and the parts
are so constructed that the bearing formed by
the balls 48 is a combination radial -and thrust
type ‘so that free movement is assured. 'The
bearing member 47 is a separate member which
is press fitted into the mounting plate 32 and it,
also, is so shaped as to form part of the combina-
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tion radial and thrust bearing. By this means
a very firm but very free moving support is
formed for the spindle 44. A specially formed
synthetic rubber packing ring 51 is interposed
between the spindle 44 and the inside wall of
the bearing member 47. The bearing is thereby
sealed against entrance of dirt and loss of oil
along the spindle. The .door check mechanism
is so constructed and arranged that when the
door is opened energy is stored into a spring

“structure to provide means for automatically
-returning the door to closed position and at the

same time hydraulic fluid is drawn into a cylin-
der, said cylinder having a piston which returns

‘to normal position against a hydraulic head at

a controlled rate as the door is returned to closed
position by the spring structure. To bring about
these operations, I provide an actuating cam 52
which is integral with the spindle 44 and immedi-
ately below it a check cam 53 which is supported
on the spindle and secured thereto by a key 54
(note Fig. 16) arranged to provide a slight amount
of motion (on the order of 10 degrees) between
the spindle and said check cam. The end of the
cylinder block casting is centrally recessed: to
provide space for these cams So that they can
rotate freely.

Looking first to the spring structure and 1ts
relation to the actuating cam-52, I provide a pair
of rods 56 which are reciprocable in a guide block
51 mounted to the underside of the mounting
plate 32 ‘and have narrowed portions extending
into a slide bearing 58 at the ends adjacent the
actuating cam 52. The rods 56 are threaded at
59 to receive adjusting nuts 61 and actuating
springs 62 are mounted on the rods and com-
pressed between the guide block 57 and the adjust-
ing nuts 61, By turning the adjusting nuts on
the screws 59, the initial compression of the
springs 62 can be controlled. While the means
for turning the adjusting nuts may vary, I have
found it suitable to provide peripheral openings
63 which can be reached with a tool by removing
a circular closure 64 in the plate 32.

The relation of the guide rods 56 to the slide
bearing 58 is such that they move together, and
this is preferably accomplished by providing a
press fit between the narrowed ends of the guide
rods and the holes in the slide bearing, pins §6 be-
ing utilized also to assure holding the rods in
place. The slide bearing 58 engages below the
mounting plate 32 and against the sides and top
portion of the cylinder block 42 within the upright
portion thereof as shown in Figs. 8 and 9. As a
result, the slide bearing 58 and guide rods may
be moved as a unit against the compression of
the actuating springs 62, even though pressure
may be applied a one side or the other of center.
The slide bearing carries two rollers 67 on pins
68 at opposite sides of center, such rollers adapt-
ed to engage the actuating cam 52 to perform
several funetions which will be pointed out. .. .A
roller is shown (in section:in Fig. 12) as compris~
ing a plural part structure to facilitate fabri-
cation and provide for wear resistance at critical
areas. Suitably, the pin 68 is relatively soft and
carries a tight hardened bushing against which
the hardened exterior bushing comprising the
roller rotates. At least one of the rollers 67 en-
gages an actuating cam 52 at all times and when
the door is at the center or closed position, both
of the rollers engage the shoulders 52-a¢ (note
particularly Fig. 8) which are contiguous to cam
portions. 52-b. The cam portions terminate in
points - 52-¢ with hold-open recesses 52-d- con-
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“tiguous ;thereto -and-an -arcuate portion-92-e.in-
-terconnecting.the . two-hold-open recesses. -Keep-
ing in mind that the spindle;and:actuating.cam
;rotate-about-the center of-the:spindle-as-the-door

As-.opened, -it -will -be noted -that movement in .

-either direction (see Fig.:9) -moves therguide bar
:assembly -in:such- a :position ;as-to further com-
press ‘the. actuating springs, and that the.eam
.portions-52.are-so shaped:that.there:is-a:continu-
:gusly :greater 'movement as-the -doar-is - opened
avider: . There are some'additional features with
respect to the shape of the cam,:particularly as
o -the hold-open-function, but:such featuves will
‘pe-explained further in.connection with -the op-
eration. . It-.is sufficient to-note here that.since
Jhe -conipression ~springs-are .increasingly: com-
;pressed ;in:response-to-opening:movement:of -the
.door, :release-of .the door permits -the springs to
ccontinuously urge -the .door -to :closed. position
undil:a-point is:reached:at which.the two sliding
-rollers.rest :against the shoulders 52-g. During
the:return:movement-of -the-door, the:spring ae-
tion-is damped by the hydraulic:check . mecha-
nism-which will now:be described -

The cylinder -block is provided with:a-eylin- ¢

-drical:portion in ‘which'a hydraulic piston or ram
49 :is-reciprocable. The-exterior-end of the hy-
-draulic-piston-is-shaped:to receive a:pin-7l carry-
‘ing.a roller T2 which -is adapted to-engage-the
.check:cam 53. ‘As'may:be seen most: clearly by
«reference to Figs. 6, 15:and:16, the-check cam:is
symmetrical : as -to -its ~two rsides -and ‘generally
comprises ‘an eccentrically ‘mounted:oval -with'a
poinf:at-the-end facing-the check roller-12-so that

asthe-door is returned-to :¢losed rposition, from -

«githerside; the hydraulic piston 69 will:be forced
into-the:cylinder. --A piston-expanding spring 138
4s disposed in a hollow :portion of :the:piston and
engages ;against-the-cylinder head to:retract-the
piston :as the "check cam moves away from the
-check :roller 12. ‘A-stud 14 (Fig. 16) has'a mar-
rowed end-portion 'projecting -into:a side:slot of
the -piston to pprevent complete withdrawal of
‘the-piston: and:also to preventrotatory: movement
sthereof.

As theé piston is withdrawn by the action ofthe
spring 13, hydraulic fluid is-drawn into:the cylin-
der, -and as the ‘piston is forced ‘back into "the
seylinder, -the ‘hydraulic fluid :is forced from’ the

‘piston “through -contrdl .orifices 1o -perform ‘a -

‘checking or damping funetion. “The oil i drawn
sthrough - an intake "passagewsay 16 'in which -a
check valve 71, in the ' form '6f ‘a ball:engaging
-against ‘a4 seat, 'is .provided. .Aball ‘rétdiner T8,

in the form:of “a narrowTod, hiaving ra threaded:

enlarged end portion, is:provided to prevent re-
moval-of the ball. The:-cheek valve functions to

permit entrance-of “hydraulic fluid through the.

inlet 16  on the suctien stroke orretracting move-
anent .of .the piston, but prevents escape -of hy-
draulic fluid .through the intake por{.on the re-
turnmovement

The escape of hydraulic fluid during the re-
turn movement.of the piston.is controlled so that
4t “first ‘there is a relatively rapid flow and later
-3, much slower “‘flow 'so that &t first the checking
-gction ‘permits -relative rapid ‘movement of ‘the
door and the ‘final movemerit ‘or ‘closing 'is ‘rela-
tively €lower. To produce this Tunction, I pro-

vide a low speed -passageway 19 and a ‘high speed.

passageway ‘84, both ‘communicating with ‘the
inside-of the cylinder so°‘that hydraulic fluid may
be foreed ‘thereinto. A taperedvalve stem 82 is
secured ‘within the side ‘wall'of ‘the “piston by -a
pin-83, ‘the parts *béing relatively: Joose ‘so ‘that
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ssome wobbling:of:the valve stem.is;permitted:for
:alignment in the rhigh -speed.passageway. -The
‘high sspeed [passageway -communicates rwith -an~
other "'passdgeway -84 ‘running -at right angles
:thereto;-and‘just-before the ‘high-speed: passage-
away meets the -passageway B84, the - high -speed
‘passageway -is -restricted to-engage the largest
sportion of :the valve stem:82 somewhat-snugly.
‘The :passageway -84 “forms-a :part -of :the -high
.speed passageway and: the:result ofithis arrange-
‘ment-is; such :that-when the:piston is-substan-
Hally. fully retracted the tapered portion:of-the
-valve:stem:82 permits-free. flow of oil:around:it
‘to ~the passageway :84; ‘but ~when  the :return
:movement of ithe:piston has been:partially com=-
pleted the:largest portion of :the valve:stem:82
functions:with' the-wall:of :the passageway ras‘a
-valve to: substantially shut. off further-flow:of-hy-
draulic:fluid -through the high:speed passageway.
‘Liooking:atiFig. 16,:it will be:noted:that the pas-
-sagewsay -84 ‘has an ‘extension ‘indicated by fhe
reference.-character:84’. ~Those skilled in theart
will understand 'that this:is merely. a: device for
‘drilling the passageway 84. Closure of the pas-
'sageway-extension: 84’ by a plug 86 prevents dis-
rcharge.of hydraulic. fluid-in-any direction:except
‘through ‘the control valve which will: now:be ‘de-
“seribed.

~“Runningat: right-angles to each of the: passage-
-ways heretofore referred to, is passageway 81-ter-.
minating gt 88 “in “an  cutlet or exhaust port
‘through whiéh the hydraulic fluid is:réturned to
‘the ‘sump; "Witlin - a .continudtion ‘of the pds-
‘sageway-81, is disposed a valve member:89-which
:performis the ‘function of ‘controlling release “of
‘hydraulic ‘Auid through bo’th the High speed-and
low 'speed -pagsageways. - The valve ‘member &9
is vadjustably threaded -in ‘the :cylinder ‘bloek 5t
81 and-ithas an upper extending portion 92 ‘eon-
-veniently -positioned bélow the eircular -closure
64 so .asto-be :adjustable upon removal -of ‘said
‘closure. --A-spring ‘83 'is placed -in the passage-
way ‘87 ‘and compressed against ‘the -end ‘of the
valve member -89 to supply enough resistance so
that the valve member:89 will be held inany: posi-
tion “to which ‘it is adjusted. -As ‘will ‘be noted
particularly by reference ‘to Figs. 12, ‘13 and 16,
the ‘passageway 84 discharges into an enlarged
portion:of the passageway 87-and exterior of the
valve member 89, The valve member 89 How-
‘ever, ‘has ‘a ‘tapered edge recess 94 (note particu-
‘larly Figs, 13 and 14) ‘at its lower end-just at-the
‘point where the enlarged portion of the passage-~
wway 81 is:narrowed down 1o fit snugly against
‘the ‘exterior of the valve member §9. The ‘edge
Tecess: 84, therefore; Torms the only outlét forhy=
draulic fluid ‘from ‘the passageway 84 ‘to the ex-
‘haust port '88. This passageway is ‘larger “or
smaller, depeniding lupon ‘how .far the valve mem-
‘ber 188 -extends into the: narrowed: poftion-of ‘the
passageway-81, immediately adjacent to theex-
haust port 88. “Since this position’is:readily con-
trolled by turning the valve meniberon: its threads
81, -adjustmentof :rate :of ‘flow ‘through the ‘high
speed passageway and high speed port :is readily
adjusted. Tt ds Mot ‘necessary for ‘the service
attendant:to ‘be ableto:see the exact adjustment
-of the port-because the adjustment ision 7a func-
tional -basis. If-the:first :movement of the :door
is foo.rapid; he merely tightens the valve mem-
‘ber -uxitil -the -proper:rate of flow is vbtained. If
there should be wear-at the high speed port, this
is:automatically compensated forwhen the: devme
1s adjusted ‘during:routine servicing: :

“The 'low :speed passageway. 19 z:ommunmates
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with the passageway 81 (note Figs.12 and 15) at
4 point where the valve member 89 is enlarged
immedistely adjacent the threaded  portion 91
so ‘that the only esc¢ape for hydraulic fluid from
-the passageway 19 is through a radial port 96 in
the valve member and an axial bore 91. The
radial bore 96 extends entirely through the valve
member ‘and the exterior surface ‘of  the valve
member is preferably slightly notched at the out-
er ends. of the port, as shown in the drawings,
to increase the number of positions of the valve
member at which communication can be estab-
lished between the passageway 19 and the in-
terior bore of the valve member. It will be hoted
that there are two . positions:in the rotation: of
the. valve member at which maximum flow is
permitted through the low speed passageway and
four positions at which more restricted but iden-
tical rate of flow is permitted through such pas-
sageway. By placing the.screw . driver slot or
other tool engaging formation or separate iden-
tifying point on the upwardly projecting portion
92, the position of the radial port $6 can be estab-
lished and only slight manipulation by the service
attendant is necessary to control the movement
through the axial port which, of course, comprises
the controllable orifice for the low speed pas-
sageway. Slight rotation of the valve member
for adjusting the low speed port is without sub-
_stantial effect on the adjustment made with re-
spect to the area of the high speed port. :

I provide means for by-passing both the high
and low speed passageways so that there may be
a more rapid.discharge of hydraulic fluid, if a
person going through a door should forece it in
a:closing direction at a more rapid speed than
would be normal to ordinary automatic closing
movement. To this end, I provide a passageway
98 normally closed by a valve 99 which is forced
against its seat by a spring 191, in an enlarged
‘portion of the passageway 98 by a plug 102. Pas-
sageway 98, at its enlarged portion communicates
with side passageway 103 to which tubing 104 is
connected, the tubing 104 extending around and
discharging at the point 186 against the spindle
44, immediately adjacent the upper ball bearing.
Spring 101 is made strong enough so that in or-
dinary operation, the ball 99 will be retained
against its seat, but when more than usual pres-
sure is applied against a door to force the piston
69 into the cylinder, pressure of hydraulic fluid
within the cylinder will force the ball 99 away
from its seat and discharge hydraulic fluid
through the tubing 104. I project the hydraulic
fluid so discharged against the upper part of the
mechanism to assure continued oiling thereof. It
is, of course, obvious that when pressure is re-
leased there will be no further discharge through
the passageway 98, and the rate of discharge is
more or less directly proportional to the pressure
applied against the door and. the extent to which
the ball is forced away from its seat.

-In employing the terms: “high speed passage-
way” and “high speed port” as contrasted with
“low speed passageway” and “low speed port” it
should be borne in mind that these terms are em~
ployed to explain a function and not necessarily
the relative size of the passageways and ports in-
volved. What I have called a high speed passage-
way is the one which is open only during the
relatively rapid return movement of the door, it
being understood that the low speed passage-
way and low speed port are open during the en-
tire door movement. In other words, the con-
struction is such that both ports are functionally
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‘open during the first part of the door movement

to permit rapid closure, but one of the ports’is
closed before the other so that the rate of flow
from the cylinder is decreased and the final door
movement is reduced in speed.- I wish to note
that while I have referred to “by-passing” the
high and low speed ports to permit oil to flow
through the tube 104, only & portion of the hy-

draulic fluid takes this route since one or both

of the ports will continue to pass hydraulic fluid
even at the time hydraulic fluid is being dehvered
through the tube 104.

In an early part of the specification, I referred
to the provision of a slight amount of movement
between the check cam 53 and the spindle 54.
This is brought about suitably by providing a rel-

‘atively wide keyway §87 for the key 54, as shown

particularly in Fig. 16. The check cam is suffi-
ciently loose on the spindle so that except for the
key 54 it would rotate with respect thereto and
suitable means is utilized to maintain the check
cam in horizontal alignment with the roller 72.
When the actuating cam and spindle are returned
to center position, therefore, the drive between the
spindle and check cam 53 is through the key 54,
and the cam, therefore, lags slightly behind the

spindle. The result is that when the door, spindle

and actuating cam have returned to center or
closed position, the check cam is still slightly short
of dead center. The spring 12 which, of course, is

‘much weaker than the two actuating springs is

now: compressed substantially its maximum
amount but, as will be noted in Fig. 16, there is
still room for continued slight movement of the
piston.. To move the piston: forward, however,
the spring 73 would have to be compressed and it
cannot be compressed by the further action of
the actuating springs 62 because at this time the
actuating springs and actuating cam are in the
position shown in Fig. 8. It would, therefore, be
necessary to apply some force to the door to move
it past dead center and compress the spring 13.
When the door has been opened in one direction,
it is prevented from swinging past dead center
by this construction, and the construction also
prevents the door being moved by the action of
wind or the like. When a swinging door is caused
to move by the action of the wind, a rhythm is set
up so that the door frequently oscillates on both
sides of dead center. If, by any chance, a strong
wind should blow the door in a direction such that
the spring 73 would not be compressed by it, the
action is such that the door would swing back and
establish such a relationship of parts that further
swinging movement would be prevented.

I referred in an earlier part of the specifica-
tion to the use of the spindle 44 as the lower hinge
or pivot upon which the door pivoted. While
various constructlons may be employed to mount
the door on the spindle (separate mounting
means may, of course, bé employed and the
spindle merely actuated by door’ movement) I
indicate in Figs. 1, 3, 5. and 6 one suitable ar-
rangement, Here the spindle is flattened to pro-
Ject'into a slot 108 on a hinge member 09 which
engages in a recess at the bottom of the door.
The door has a steel plate |11 with a downward-
1y extending pin {12 which engages in a slot {13.
A set screw 114, which is threaded in the end of
the hinge member, positions the hinge member
and pin (12 with respect to each other. The
weight of the door is such that the pin 112 tends
to -bear against the end. of the set screw .[{4.
Thus, the hinge member {09 is fixed with respect



toithe spindle, but the door can be adjusted slight-»
1y with respect to-its h1nge to ralse or lower.th

member l09 is held loosely in . the recess at the

bottom . of the door by screws 116 wh1ch engage

i l!'l"partly covered by washers
b

door 1s permltted By thls mean the door ca‘lv

be hung .and adjusted. wrthout moving ’ohe door

check.mechanism after it has been permanently

positioned in the concrete. or other ma,tenal com-~

prlsmg the. ﬁoor :

-In the form of the invention Shown in Fig.: 17;
i f t

ndle

'and arm prov1ded by : s(of the key 54 and
enlarged keyway 181. A link 122 is pivoted to
the arm 121 by means of a pin 123 and the link
lzz,,_i_ turn, is pivoted.fo the piston, 69 by means
of .a pin {24. Any conventional
taining the parts in assembled re
v1d1ng for free pivo X :
pins 123 and (24, may be C he ‘end «( [ ,a,lly :
piston 69 is bifurcated as in the first described 3 lng the _doors to” hola-open position, ‘and. When
form so that the link .22 fits ‘between . the two “positi

blfurcatmns A 51m11a1 .construction can, of
course, be employed to_advantage for the arm-(21.
The remaining parts.of the.mechanism are iden-
tical .with .those described in the breceding -em-
nt as-may be noted by comparison with

» The. reference numbers are- applied
the;:eto for identification and detailed: d.escrlptlon
ofithe remaining parts is unnecessary. =~ -

The; censtructlon installation, use:and mamte-
nance of.the device of the:door check:mechanism
of my .invention are simple and result in.the
accomplishment of .the_objects of. the invention.
The parts may.be constructed: substantially ex-
actlyin aceordancewith the structural dimensions
shown in ;the drawmg;s_ by means of .conventional =¥
-in discussing .the construc-
tion .of .the. mechamsm, I shall assume that the
parts ‘have been produced and are ready for as-
sembly. - The cylinder block and. its parts are first

mbly, and all of the parts :

pressmns 92-d. V'I‘hefhold.open Bo
actuatmg ‘cam a

g wrcat}

heretof ore referred to,
finite ‘checkmg .as the

made to push ,the
opnn posmon T

) b.the bearmg member
41, packmg membek 51, ball bearings, ete., and
,,posmon by: apphcatmn of
1 Any. suifable fixture -is
stra,ln the. slide bearing 58 and
_v_Gvs_»a. _amst spring action during assembly -
> spindle parts. /The housing. 88 :is. then at=
the mechanism is ready for installa-~
he aetua,l 1nstallat10n the-case: 33 s

e mpodnnent of

1 inthe dras ngs -may -be
1. securing. the obijects-of . the
,should be elearsto thége

1 he;parts may be constructed
matemals Usually. employed sfor simis
DOSEs,. xample, “the packing rifng
d be formed.of. material resistarit-to oo
d attack from: the hydrgulic fAwid” used o T¢
ydra,uh ﬁu1d 48 an ordinary; ‘hydrocarboh;
synthetlc rubber-resistanttts

§
bled_and aftached to the 0
~door- is then mounted in
ular. closure removed and

‘sta.nda.rd dJustment will haye. been glven to the 70 |
D duriz " ass _mbly, bug the ope tlon a.fter

his -packing .ring; it should be
d however, ‘that the construction ‘of Tétaita
on of the 75 mg casmg Iherefor is.relatively very ‘simple -but
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still adequate to prevent introduction of appreci—
able quantities of dust and d1rt and loss of hy-
draulic fluid.

“The door return springs preferably opera.te in
compression and, in a sense, are opposed by spring
13 which: is also in compression. The principal
function of spring 13 or other means employed
to retract the piston 69 is to maintain contact

i with the check cam 63. This is part of the con~-
" struction which secures the objects of the inven-
tion having to do with wear of the parts, it being
obvious that even after continued use the door
will never have a point at which there is lost
motion- between the spring action and checking
action. The hydraulic checking action, in other
" words, always opposes the return spring action
even after long continued use,
" While I have described my invention in con-
siderable :detail so that those skilled in the arf
may understand the manner in which the same
is practised, the scope of the invention is defined
by the claims.
What I claim as new and desire to protect by
Letters Patent of the United States is:
" 1.°In a door check of the character described,
% spindle rotated by door movement, an actuat-
ing cam carried by the spindle, spring means en-

gaging the actuating cam for return the same to

normal position, a hydraulic cylinder, a piston
reciprocable therein, a check cam carried by the
spindle, spring means urging said piston against
the check cam, the parts being so constructed
and arranged that the piston is retracted as the
door is opened, means to draw hydraulic fluid
. into the cylinder as the piston is retracted, ad-
justable port means for restricting expulsion of
said hydraulic fluid, said door returning spring
means being checked by restriction of said hy-
draulic flow, and a lost motion connection be-
tween the spindle and check cam.

2. In a door check of the character described,
8 spindle rotated by door movement, an actuat-
ing ecam carried by the spindle, spring means
engaging the actuating cam for returning the

same to normal position, a hydraullc cylinder, ;1’.5:,

8 piston reciprocable therein, spring means urg-
‘ ing said piston out of the cylinder, lost motion
means associated with the spindle for returning
the piston into the cylinder, the parts being so

constructed and arranged that the piston is re- ..

tracted as the door is opened, means to draw
hydraulié¢ fluid into the eylinder as the piston is
retracted, and adJustable port means for restrict-
ing ‘expulsion of said hydraulic-fluid, said door re-
turning spring means being" checked by restric-
tlon of said hydraulic flow.- -

~ 3..In a door check of the ‘character described,
a -spindle on which the door is adapted to be
mounted - for swinging in either direction, an
actuating cam integral with the spmdle, a spring
assembly - including -at least one spring under
compression and ‘a roller engaging -against the
said actuating cam, a cylinder body mounted
below the said spring assembly, a piston within
the cylinder, a spring within the cylinder urg-
ing the piston out of the ‘cylinder; a check cam
on the spindle, means providing a lost motion
connection between the:check cam and-spindle,
a roller carried by the piston riding on the check
cam, a casing forming a hydraulic fluid-sump
around the cylinder, an inlet port and outlet port
between the said sump and cylinder, and means
to control discharge of fluid- through the saxd
outlet port. . ...

- .4.In a door check of the character described
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2 spindle on which the door- is adapted to be
mounted for swinging in either direction, an
actuating cam integral with the spindle, a spring
assembly including at least one spring under
compression and a roller engaging against the
said actuating cam, a cylinder body - mounted
below the said spring assembly, a piston within
the cylinder; a spring within the cylinder urg-
ing the piston out of the cylinder, lost motion
means associated with the spindle for returning
the piston into the cylinder, a casing forming
3 hydraulic fluid sump around the cylinder, an
inlet port and outlet port between the said sump

‘and cylinder, and means to control discharge -of

fluid through the said outlet port.

5, In a door check of the character described,
a mounting plate adapted to be set flush with
the floor near a door opening, a cylinder block
secured to the bottom of the mounting plate, a
spindle projecting upwardly through the mount-
ing plate and having upper and lower bearings
carried by the mounting plate and cylinder block,
respectively, an actuating cam on the spindle
below the mounting plate and above the cylin-
der block in a centrally recessed portion thereof,
a slide bearing below the mounting plate and
between upright portions of the cylinder block,
a pair of guide rods having their ends secured in
the slide bearing and reciprocably supported in
3 guide block carried by the mounting plate,
springs surrounding the guide rods and adjust-
ably compressed against the guide block to force
the slide bearing toward the actuating cam, roller
means on the slide bearing engaging against the
actuating cam, a piston disposed in a cylinder
portion of the cylinder block, a spring forcing
said piston outwardly, a connection between the
spindle and piston for returning the latter into
the cylinder including a crank having a lost mo-
tion connected to said spindle and pitman means
connecting said crank to said piston, a casing for
hydraulic fluid secured to the mounting plate and
entirely enclosing the structure mounted below
the mounting plate, means for drawing hydraulic
fluid into the cylinder when the piston is with-
drawn, and controllable means for limiting ﬂow
of hydraulic fluid from the cylinder.

6. In a door check of the character described,
a mounting plate adapted to be set flush with the
floor near a door opening, a cylinder block se-
cured to the bottom of the mounting plate, a
spindle projecting: upwardly through the mount-
ing ‘plate and having upper -and lower bearings
carried by the mounting plate and cylinder block,

_respectively, an actuating cam on the spindle be-

low the mounting plate ‘and above the cylinder
block in a centrally recessed portion theréof, a
slide -bearing below the mounting plate and be-
tween upright. portions of the cylinder block, a
pair of guide rods having théir ends secured in
the slide bearing and reciprocably supported in a
guide block carried by the mounting plate, springs
surrounding the guide: rods -and adjustably com-
pressed-against the guide block to force the shde
bearing toward the actuatmg cam, rollef means
on tHe slide bearing engaging against the actuat-

~ ing cam, a check cam carried by the spindle be-

70

75

low the actuating-cam; a‘lost motion connection
between the check cam and spindle, a piston dis-
posed in a cylinder portion of the cylinder block,
a roller oh an exterior portion of the plston,

spring forcing said piston roller into contact with
the .check cam, a casing for hydraulic fiuid se-
cured to the mounting plate and entirely enclos=
ing the said apparatus mounted below the mount=
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ing-plate,; means for- drawmg hydrauhc ﬁuld into

the eylinder when the piston is: Wlthdrawn and
controllable means for 11m1t1ng flow of hydrauhc
ﬂmd from the cylinder. -

“7.+In"a -door ‘check -of the character descnbed
a mounting-plate adapted-to be set flush- with the
floor -near a door -opening, a cylinder ‘block se-
cured to the bottom - of the mounting plate, :a
spindle projecting upwardly through-the mount-
ing -plate and having upper and lower bearings
carried by the mounting plate and cylinder block;
respectively, an-actuating cam-on the spindle be-
low ‘the -mounting plate and above -the -cylinder
block -in: o -centrally reccssed ‘portion thereof; a
slide ‘bBearing -below -the mounting plate and be-
tween upright portions of the cylinder block, a
pair-of ‘guide rods havmg their ends seeured in
the- shde bearlng and reciprocably supported in-a
guide’block carried by-the mounting plate, springs
surroundiig -the guide rods-and adjustably ‘com-
pressed against-the guide block to force-the slide
bearing toward the actuating-cam, roller-means
on the slide bearing engaging against the actuat-
ing cam, a check cam carried by the spmdle below
the actuating cam; a-key carried by the spindle
in‘an enlarged- keyway- on the cam -whereby to
form a lost motion connection, a piston-disposed
in a-cylinder portion of -the ecylinder block, a
roller on an exterior portion -of the piston; a
spririg- foreing-said pxston roller-into:contaet with
the check cam, a-éasing for hydraulic fluid se-
cured ‘o the mounting plate and entirely ‘enclos-
ing-the said apparatus mounted’below-the mount-
ing plate, means for ‘drawing hydraulic fluid-into
the .cylinder when the. piston is- withdrawn,- and
controllable means for 11m1trng ﬂow of hydzauhc
fluid from the cylmder

8. In a- door check of-the character descrlbed
a ‘mounting plate adapted t6 -be-set’ ﬁush with
the floor near a’ door :opening, ‘g cylinder block
secured to the bottom of the mounting plate, a
spindle projecting upwardly through the mount-
ing plate and having upper and lower bearings
carried by the mounting plate and cylinder block,
respectively, an actuating cam on the spindie be-
low the mounting plate and above the cylinder
block in a centrally recessed portion thereof, a
slide bearing -below the mounting plate and be-
tween -upright portions of the cylinder block, a

pair of guide rods having their.ends secured in ;

fhe slide bearing and reciprocably supported in
& guide block carried by . the:mounting plate,
springs sulroundmor the gulde rods and adjust-
ably compressed against the guide block to force
the slide bearing toward the actuating cam, roller
means.on.the. slide bearing engaging against the
actuating cam, a check cam carried by the spindle
below the actuating cam, a piston disposed in a
cylinder portion cf the cylinder block, a roller on
an exterior portion of the piston, a spring forcing
said piston roller into contact with the check
cam, a casing for hydraulic fluid secured to the
mounting plate and entirely enclosing the said
apparatus mounted below the mounting plate,
means for drawing hydraulic fluid into the cyl-
inder when the piston is withdrawn, controllable
means for limiting flow of hydraulic fluid from
the cylinder, and means for delivering hydraulic
fluid directly from the eylinder against said upper
bearing when closing force is applied against the
door substantially above that exerted by sald
actuating springs.
9. In a door check of the character described,
a spindle rotated by door movement, an actuat-
ing cam carried by the spindle, spring means en-
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gagmg the- actuating calm returning the: -sare-to
normal-position, a-hydraulic- eylinder;-a piston
rec1procab1y therein, a:-check -cam carried by the
spindle; spring-medns urging- said -piston--against
the -check cam, ‘the: parts Jbeing “so -constructed
and-arranged- that the piston is retracted as:the
door- is- -opened, - means- to-draw hydraulic fluid
1nto ‘the -cylinder.as-the piston is retracted; and
adjustable port means for restriéting expulsion
of said hydraulic fluid, said door returning spring
means being chécked’ by restriction ‘of said-hy-
drautic flow, said actuating cam having & sharply
recessed -portien.at the -door-at rest pos1t1on 8,
cam portion of gradually inereasing radius, & re~
cessed door held-open:position, and.a-shatp rise
in the -said cam-portion 1mmed1ately before the
hold=-open position.

10. In a door check of.the. character descr1bed
a-spindle rotated by door movement, an actuat-
ing ‘cam - carried -by :the spindle, spring.means
engaging the actuating cam returning the .same
to normal position,.a hydraulic cylinder, i pis+
ton reciprocable therein, a.check cam .carried:-by
the spindle, -spring -means urging -said: piston
against the check cam, the parts.being- so con-
structed and arranged that the piston -is-re-
tracted as the -door:is opened, means to.draw hy~
draulic fluid into" the cylinder as :the piston .is
retracted, and adjustable port means:forrestrict-

‘ing expiulsion of :said ‘hydraulic fluid,:said-door

returning spring -means -being . checked: by -re-
striction- of said :hydraulic flow, said :actuating
cam having 2 sharply recessed portion .at ‘the
door at rest position, a cam portion of:gradually

 increasing -radius, a-recessed door hold-open posi~

tion, and-a sharp rise:in ‘the said cam.portion
immediately before the hold-open position, and
a-sharp rise past.the hold-open position,:so-that
inereased pressure is required -to mowve:the:doeor
immediately- mto and :past the. hold-open DOSI-
tion. .

11. In a door check of the character descnbed
g spindle.on whieh the: door is adapted.to be

- mounted- for. swinging-in either.direction, an acs=

45
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tuating cam- integral with the:spindle, a spring
assembly - including -at ‘least one spring under
compression and a roller engaging against the
said actuating. cam, a-cylinder body mounted be-
low:the: said ~spring:assembly, ‘@ piston :within
the cylinder,-a-springiwithin the eylinder:urging
‘the piston out of:theé eylinder; a. check cam:on:the
spindle, & roller carried by the piston riding.on
the check cam, -a - casing forming . hydraulic
fluid- sump around the-cylinder, an inlet.port.and

. outlet-port.between the said sump-ahd:-cylinder,

and’'means:to control discharge of fluid through
the said outlet port, said actuating cam having a
sharply recessed portion at the door at rest posi-
tion, a cam. portion of gradually increasing
radius, a recessed door hold-open position, and
a sharp rise in the said cam portion immediately
before the hold-open position.

12. In a door check of the character described,
a mounting plate adapted to be set flush with
the floor near a door opening, a cylinder block
secured to the bottom of the mounting plate, a
spindle projecting upwardly through the mount-
ing plate and having upper and lower bearings
carried by the mounting plate and cylinder block
respectively, and actuating cam on the spindle
below the mounting plate and above the cylin-
der block in a centrally recessed portion thereof,
a slide bearing below the mounting plate and

. between upright portions of the cylinder block,

({3

& pair of guide rods having their ends secured in
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the slide bearing and reciprocably suppérted in a
guide block carried by the mounting plate,
springs surrounding the guide rods and adjust-
ably compressed against the guide block to force
the slide bearing toward the actuating cam, roller
means on the slide bearing engaging against the
actuating cam, a check cam carried by the spin-
dle below the actuating cam, a piston disposed in
g cylinder portion of the cylinder block, a roller
on an exterior portion of the piston, a spring
forcing said piston roller into contact with the
check cam, said actuating cam having a recess
into which said piston roller may drop to provide
a hold-open position, said cam being character-
ized by a sharp rise before and a sharp rise past
the said hold-open position, so that increased
pressure is required to move the door immedi-
ately into and past the hold-open position..

13. In a door check of the character described,
a spindle on which a door is adapted to be
mounted, spring means tensioned when the spin-
dle is rotated and functioning to return the spin-
dle and door to closed position, a hydraulic pis-
ton retracted when the door is opened to with-
draw hydraulic fluid from a source of supply
when the door is opened and adapted to be re-
turned with a hydraulic check action when the
door is closed by the springs, and a lost motion
driving connection between the spindle and pis-
ton, so that the said checking action extends. up
to and beyond fully closed position.

14. In a door check of the character descrlbed
wherein a rotatable cam. responsive to door
movement energizes a spring for closing the door,
by radially pushing a cam following member en-
gaging said spring away from the center of rota-
tion of said cam, and wherein closing return
movement of said spring is retarded by a hy-
draulic checking device, said cam being charac-
terized by a gradually expanding radius to ten-
sion the spring as the door is opened, the cam
having a recessed portion into which the cam fol-
lowing member falls to hold the door open, and a
sharp rise on the cam immediately before the
hold-open position, so that a definite major effort
is required to push the door-into the: hold -open
position. ..

15. In a door check of the character described
a- spindle on which .the door is adapted.to be
mounted for swinging in either direction, an ac-
tuating cam integral with the spindle, a spring
assembly including at least one spring under
compression and a roller engaging against the
said actuating cam, a cylinder body mounted be=
low the said spring assembly, a piston within the
cylinder, a spring within:the cylinder urging
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the piston out of the cylinder, & link p1voted to
the piston, an arm pivoted to the said link, g lost
motion driving connection between the said arm
and spindlle so arranged that when the spindle
is fully restored to normal position the piston
spring is less than fully compressed, and hy-
draulic means associated with the piston and
cylinder for limiting the speed of return move-
ment of the spindle and actuating cam.

16. In a door check mechanism, a hydraulic
check system of the character described, com-
prising a hydraulic cylinder and piston, a_ high
speed hydraulic discharge passageway com-
municating with said cylinder, a low speed hy-
draulic discharge passageway communicating
with said cylinder, means for controlling rate of
flow through each such passageway, and sepa-
rate means controlled by the piston for closing
the high speed passageway before the piston
reaches the end of its return stroke so that the
final movement of the piston -discharges fluid
only through the low speed passageway.

17. The combination defined in claim 16
wherein said last mentioned means includes a
tapered valve stem carried by the piston and mov-
able with it into a restricted portion of the high
speed discharge passageway which is thereby
gradually closed as the piston enters the cylinder.

18. In a door check of the character described,
a spindie on which a door is adapted to be mount-
ed, an actuating cam carried by said spindle,
spring means including a roller engaging said ac-
tuating cam, said cam being characterized by a
gradually expanding radius to thereby tension
the spring means as the door is opened and pro-
vide a spring return therefor, the cam having &
recessed portion into which the roller falls to hold
the door open, and a sharp rise on the cam im-
mediately before the hold-open position, so that
a definite major effort is required to push the
door into hold-open position.

MARTIN CARLSON.
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