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UNITED STATES PATENT OFFICE.

WARREN K. CROFFORD, OF NEW YORK, N. Y.

DOOR-CHECK:

SPECIFICATION forming par$ of Letters Patent No. 641,499, dated January 16, 1900.

Application fled Juné 1,1898, Renewed May.24, 1899, Serial No. 718,106,

(No model,)

To all whom it may conceri:

Beit known that I, WARREN K. CROFFORD,
a citizen of the United States, residing at New
York; in the county and State of New York,
have invented certain new and useful Im-
provements in Door-Checks, of which the tol
lowing is a specification.

The object of my present invention 18- to
provide a simple and effective mechanical de-
vice capable of ready adjustment for friction-
ally retarding or braking the relative move-

ment between the two parts of frictional door

checks and closers, thereby improving the
construction, cheapeningthe cost, and lessen-
ing their liability of getting out of order.

A further object of the invention is to pro-
vide for the ready reversal of the door check
and closer, so that it may readily be applied
to doors swinging in either direction.

My invention consists, broadly, of two fric-
tional members having means for connecting
them respectively to the door and door-frame,
one of said frictional members being movable
toward and away from the frictional surface
of the other member, a pivoted link or arm
arranged to control the action of said mov-
able member, and means for adjusting the
angular relation of the link or arm to said
member for regulating the frictional action.

My invention eonsists, more specifically, in
1ts preferred form, of a spring-actuated shaft
or rotary member adapted to be connected
to the door-frame and journaled upon the
door, a retarding frictional surface, and a
flletlon-shoe yleldmn*ly connected with the
spring-actuated shaft or rotary member and
supported thereby in operative relation with
the friction-surface. The friction-shoe is
preferably connected with the spring-actuated
shaft by a pair of toggle-links, and in combi-
nation with these elements I employ a suit-
able adjusting device for regulating the work-
ing angle of the toggle- lmks with relation to
ea,ch otheL or the working angle of one of the
links with relation to t,he shoe, and conse-
quently regulating the position of the fric-
tion-shoe with relation to the friction-surface
and the degree of friction between the shoe

and frlcmon—smfaee such regulating device:

consmtmg, plefembly, of an a,dJ ustmﬂ'—screw

threaded in a suitable support and engaging |

an inclined or beveled face upon one of the
links which connect the shoe w1th the shaft.

—

To provide for the reversibility of the door
check and closer, 1 provide the rotary mem-
ber with means for attaching it at either end
to the arms which are connected with the
door-frame.

In order that my invention may be fully
understood, I will first deseribe the same with
reference to the accompanying drawings, and
afterward point out the novelty with more
particularity in the annexed claims.

In said drawings, Figure 1 is a detail front
elevation of the preferred form of my im-
proved door check and closer, showing it ap-
plied to a.door. Fig. 21is a top plan view of
the same. Iig. 3 1s a view similar to Fig. 1,
showing the same form of door check a,nd
closer applied in reversed position to a door
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which swings in the opposite direction from

that illustrated in Fig. 1. Fig. 4 is a plan
view of the arrangement shown in Fig. 3.
Fig. 5 is a vertical sectional view of the door
check and closer, taken on the line 5 5 of Fig.
6. HKig. 6 1s a transverse sectional view of
the same, taken on the line 6 6 of Fig. 5.
Fi1g. 7 1s a similar view showing the posmon
of the parts when the check is operating.
Figs. § and 9 are similar views of modified
forms. Fig. 10 is a view similar to Fig. 2,
showing a modified arrangement for connect-
ing the spring-actuated shaft with the door-
frame. Figs. 11 and 12 are detail sectional
viewsof further modifications. Kig.13isade-
tail of the adjusting device shown in Fig. 11.

1 represents the door-frame, and 2 the door
hinged at 3.

5 5* are respectively the upper and lower
portions of the sectional cylindrical casing,
secured together by any suitable means, such
as set-screws 6, one of sald sections being

provided with an integral bracket 7, which is

adapted to be secured to the door by serews.

10 1s the vertical spring-actuated shaft,
journaled in suitable bearings in the upper
and lower sections of the cylindrical casing
and extending longitudinally through sald
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casing with its upper and lower ends pro;ject- o

ing beyond the ends of the casing.

11 is a helical spring having its outer end
attached to the casing at 12 and at its inner
end attached to the vertical shaft 10 at 13.

14 and 15 are ratchet-wheels secured to the
opposite projecting ends of the sha,ft 10 by a

| key or other suitable device.
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16isanarm formed with ah openingadapted | rangement such as shown in Fig. 10 for mul-

to fit over one of the projecting ends of shaft
10 and carrying a spring ratchet or pawl 17,
which is adapted to engage the ratchet- wheel
14 or 10.

18 1s an extensible arm 30111 naled at 19 to
the end of arm 16 and at 20 to a bracket 21,

adapted tobeattached tothedoor-frame above |

the door.
The shaft 10 within the casing 5 5* above
the helical spring 11 is formed with an ec-

centric portion 25, from which extends the

rigid radial arms 26 and 27.

28 i1s an arm or link journaled upon a pin:i

29 between the rigid radial arms 26 and 27.
30 18 a spiral spring surrounding the pin 29
within the bifurcated end of the arm or link
28 and having its opposite ends engaging the
eccentric portion 25 and the link 28, respec-
tively, for holding the link 28 pressed against

the inner face of the eccentric portion 25 with
31 18 a second arm or
link, formed with bifurcated ends and jour-

a yielding pressure.

naled at its inner end to the outer end of the
arm or link 28 by means of pin 32.

35 is a convex frictional shoe faced with a
suitable friction material, such as leather,
and formed with an integr&l lug 352, which is
journaled in the bifarcation at the outer end
of the arm or link 31 by means of the pin 36.

87 1s a spring secured to the arm or link 31
and engaging the rear end of the convex fric- -

tional shoe 35 for yieldingly pressing it out-
wardly into engagement with the concave or

35 inner friction-surface of the upper portion 5

40
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of the casing.

40 1s an adjusting-screw threaded axially

into the upper end of shaft 10 and formed

with an inner beveled or pointed end 402,

The arm or link 28 1s formed with an inclined
or beveled face 28*, with which the beveled
or peinted end 40? of the adjusting-screw en-
gages, the spring 30 holding the mclmed or

beveled face of the link 28 in constant en--

gagement with the end of the adjusting-screw

40 The screw 40 regulates the anﬂ'ular rela-

tion between arms 28 and 31 and alqo the re-
lation between arm 31 and shoe 35.

The rigid radial arms 26 and 27 are ex-
tended beyond the journal 29 to points adj ja-
cent to the forward end of the convex fric-
tional shoe 35, s0 as toresist any inward tend-
ency of the shoe and confine the shoe in op-

~ erative relation to the concave frictional sur-

35
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face.

The devwe asfarasabove desembed is 1llus-
trated in Figs. 1, 2,5, 6, and 7.
the device when a,t rest, and Fig. 7 illustrates
the position of the parts during the retarding
or braking action of the door-check.

In Fig. 8 I have shown a slightly-modified

form of the door-check, in which the spring

30 is omitted and the shape of the link 28 is

slightly changed. In this form of the device
the frictional shoe is thrown into engagement
with the frictional surface by centrifugal
force, and is preferably employed with an ar-

a reduced -portion 71%
the bulge portion 71* of the casing is a shatt
73,upon whichis journaled acylindrical drum

ment between shoe 76 and drum 75.

Fig. 5 shows | tion of the casing.

tlplymg the movement of the shaft 10, as
helemafter explained.

In Fig. 9 I have shown a furthel modifica-
tion, in Wthh the arm or link 28 i8 journaled
at 50 in the outer end of the rigid arm 51, ex-
tending radially from the Shaft 10. In this
form I also provide an adjusting-lever 52,
journaled at 53 and engaging the arm or link

28, and formed with the beveled or inclined

face indicated by the dotted line 54, which is

engaged by the adjusting-screw 40.

In KFig. 10 I haverepresented the door-check
applied to the doorin a different manner. In

this figure the arm 16, carrying the ratchet or

pawl 17, engages a ratchet-wheel 60, keyed to
a short shaft 61, journaled in the bracket 62
and having keyed to its lower end a gear-
wheel 63, which meshes with a small gear-
wheel 64, keyed to the upper end of the shaft
100of the door-check. Theobject of this modi-

fied arrangement is to multiply the effect of

the movement of shaft 61 upon the door-check
shaft 10 to increase the effectiveness of the
operation of the check. Asabovestated, the

arrangement of the frictional members shown

in Fig. 8 is employed with the form of con-

| necting devices shown in FKig. 10, the cen-

trifu D'al force throwing the shoe into enﬂ'age-

ment with the fr1et10na] surface.
In Figs. 11 and 13 I have shown a modified
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form of my invention, in which a frictional

cylindrical member rotates with relation to
the frictional shoe. In thisform 70isa door,
to which a casing 71 isattached by screws 72.
The casing 71 has a eylindrical bulge 71* and
Secured centrally in

75, having an exterior friction-surface. 74 1is

a helical spring having its inner end secured

to the stationary shaft 73 and 1ts outer end
secured at 74®* to the innersurface of the fric-
tional drum. 76 1s a curved frictional shoe
journaled in the forward end of arm or link

77, which i1s in turn journaled upon an arm

78, pivoted to the casing upon journal 79. A
spring 80, mounted upon arm 77, engages the
heel of shoe 76 for giving if a yleldm o pres-
sure in the dlrectlon of the frictional drum.
81 is the adjusting-serew, with a pointed end
engaging the beveled face of arm 78 for ad-

Juqtmﬂ' the angular relation of arm 78 and

shoe 76 and the ¢ consequent frictional engage-
Arms
77 and 78 are located in the contracted por-
Screw 81 also adjusts the

angular relation of arms 77 and 78. In this

form of my invention the rotary frictional

drum or cylinder is adapted to be connected

to the door-frame by the usual arms above

described, (the casing 71 being mounted upon

the door ) So that the opening ~of the door will
rotate the drum in the casing and wind the
spring.

. When the door is released, the action
of the spring 74 will close the door, the ra-

| pidity of elosing being regulated by the fric-
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tion of the retarding shoe, working against
the rotating drum.

In Fig. 12 I have shown a further modifica-
tion. In this form the casing 90 has an ex-
tension 90*. Journaled centrally in the ¢ylin-
drical portion of the casing is the usual ro-
tary shaft 91, adapted to be connected to the
door-frame in the manner explained in con-
nection with Figs. 1, 2, 5, and 6, the casing
90 being secured to the door 70 by screws 72.
92 is the helical spring, attached at its inner
end to rotary shaft 91 and at its outer end to
casing 90. 93 isacrank-arm on shaft 91, and
94 is a link or pitman connecting the c¢rank-
arm 93 with an arm or link 95, Journaled at
its upper end to a sliding frictional plate 96.
The arm or link 95 is journaled at its lower
end to the upper end of a similararm orlink
97, which in turnis journaled at its lower end
to a lower frictional plate 98. A spring 99 on
arm or link 97 holds friction-plate 98 pressed
against the lower frictional surface of the ex-
tension 90 of the casing. The frictional plate
96 1s formed with a downward projection 100,
which is adapted to engage the inner lower
surface of extension 90* of the casingand con-
fine the plate 96 in c¢lose proximity to the up-
per frictional surface of the extension 902.
101 is theadjusting-serew, journaled in a lug
962, formed integral with the under face of
the frietion-plate 96 and engaging a beveled
faceonthelink 95 foradjusting theangular re-
lation between the armsorlinks 95 and 97 and
link 95 and plate 96,and consequently the fric-
tionaleffect of the plates 96 and 98 upon thein-
ner surfaces of the extension 90° of the casing.
The adjusting-screw 101 slides with the plate
96 longitudinally in the extension 90* of the
casing, and to allow for this movement of the
screw with the friction-plate 1 form a longi-
tudinal slot 102 in the side of the extension
90%, through which the screw 101 projects.

In the operation of this form of the door-

check the opening of the door rotates the
shaft 91, winds spring 92, and moves the
frictional plates 96 98 to the outer end of the
extension 90*. When the dooris released, the
spring 92 unwinding tends to close the door
rapidly, but the crank-arm 93, operating
through the pitman 94 and toggle arms or
links 95 97, draws the friction-plates 96 98
inwardly in the extension 90* (the arrange-
ment of the pitinan 94 and toggle-links 95 97
being such that the plates 96 98 will be forced
into trictional contact with the inner sur-
faces of the extension 90*) and retards the
closing action, the friction depending upon

‘the rapidity of the rotation of shaft 91 and

the adjusted position of the plates 96 98 by
reason of the adjustment of serew 101.
Referring to the form of device shown in
Figs. 1, 2, 5, 6, and 7,16 will be observed that
when the door 1s opened the shaft 10 will be
partially rotated through the arms 16 and 18
in a direction to wind the helical spring 11.
When the door is released, the tendency of

| elosed through the arms 16 and 18 by rotat-

ing shaft 10inan oppositedirection. Should

the closing action become too rapid, the fric-

tional shoe 35, held yieldingly against the in-
ner frictional surface of the casing, will re-
tard the rotation of the shaft 10, and conse-
quently theclosingof thedoor. Asthespring
37 engages the rear end ol theshoe3dittends
to free the forward end of the shoe from the

frictional surface, and thereby prevents the

wedging of the shoe against the surface. By
the proper adjustment of the screw 40 the
proximity of the shoe to the frictional sur-
face and its frictional effect can be regulated
to produce the best results. By adjusting
the screw 1n or out the angle between links
28 and 31 and angle between link 31 and shoe
35 are changed, and the power of the toggle
(formed by links 28 31) is also changed, for
it will be observed that the more the two

links 28 31 are brought into line or the more

direct the thrust of link 31 becomes upon
shoe 35 the stronger will be the frictional
force exerted by the shoe upon the frictional
surface of the other member.

In Figs. 1 and 2 I have shown the door-
check applied to a door opening to the left,
the arms 16 and 18 being connected to the
upper end of shaft 10, through which the ad-
justing-scerew passes. In Figs.3and 4 I have
shown the door-check reversed,with thelower
end of shaft 10, as represented in Fig. 1, pre-
sented upward. Theconnecting-arms 16 and
18 are applied in the same manner asin Figs.
1 and 2, and the check will operate in the
same manner as just described, the shaft 10
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rotating in the same directions for the open-

ing and closing of the door.

In door-checks constructed upon the frie-
tional principle heretofore employed the fric-
tional parts are normallyoutof operative en-
gagement, so that the retarding action upon
the closing of the door becomes effective only
afterthe doorand closing-shaft have obtained
sufficient momentum to throw the frictional
parts into operation. In myimproved door-
check (when provided with the spring 37)
the spring 37, operating upon the friction-
shoe, holds it constantly in engagement with
the friction -surface, so that 1t is- always in
proper position to operate and the door is
closed with an even slow motion. Whenthe
spring 37 1s omitted, as shown in Fig. §, the
centrifugal force may be relied upon to bring
the frictional shoe into operative relation
with the frictional surface of the casing, the
check operating as just explained. During
the closing action it will be observed that the
pair of pivoted links operate as toggles, fore-
ing the friction-shoe against the friction-sur-
face with greater pressure when the shaft re-
volves rapidly than when 1t revolves slowly.
As the door-check 1soperated at aslow speed
it will be observed that the parts of the
check may be made smaller and lighter than
similar parts in checks heretofore employed,

the spring 11 to unwind will draw the door | which have to be larger and stronger in or-
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der to resist the inertia of the door and spring | justing the angular reiation of the link or arm

when suddenly thrown into operation by the
momentum of the door as it starts to close

rapidly. In those door-checks employing
pistons and ecylinders with air or oil for re-

tarding the closing action the door is allowed
to get up a momentum in ¢losing and is then
stopped suddenly. Such door-checks are
also objectionable because of the noise cre-
ated by the action of the piston in the cylin-
der and of the air or oil passing from the eyl-
inder through the restricted passage. The
checks employing oill as a retarding fluid
are also objectionable because their action
varies in different temperatures and because
the oil is liable to leak out. My improved
door-check 18 noiseless, is a cheap structure,
1s readily reversible, and the speed of opera-
tion does not alter its effectiveness. With
the door-checks employing pistons working

in c¢ylinders, the friction of the piston in the'

cylinder has to be overcome in both opening

and closing, making it hard to open the door

and requiring an unusually strong spring to
close the door and overcome the friction and
retarding action of the confined fluid and
also requiring great strength in the parts. My
improvement obviates this objection, and as
the checking action starts immediately when
the door is released it will be observed that
the door will not get up any considerable mo-
mentum in cloemg, as 1n checks heretofore
employed.

With my improved check when the parts
are applied to the door and door-frame, as
above described, the tension of the spring can
be regulated by holding the spring-pawl out
of engagement with the ratchet-wheel npon
the shaft 10, then rotating the shaft until the
spring 1s at the required tension, and releas-

- ing the pawl into engagement with the

§50

55

6o

ratchet-wheel. By a slight turn of the ad-
justing-screw 40 the relation of the friction-
shoe to the friction-surface is adjusted. The
parts are then in proper position to operate.

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. The combination, in a door-check, of
two relatively movable members having co-

acting frictional surfaces, and means for con-

necting them respectively to a.door and door-
frame, a link or arm pivotally connected with
one member and arranged to control the ac-
tion of the members one upon the other, and
means for adjusting the angular relation of
the link or arm to the pivotally-connected
member, substantially as set forth.

2. The combination, in a door- check, of
two relatively movable members having co-
acting frictional surfaces,and means for con-
necting them respectively to a door and door-
frame, a linkor arm pivotally connected with
one member and arranged to control the ac-
tion of the members one upon the other, a

spring interposed between the link or arm

1

{

to the controlled member, substantially asset
forth. |

3. The combination, in a door-check; of
two members having coacting frictional sur-
faces, and means for con nectmw them respec-
tively to a door and door flame, one of said
members being movable to and from the fric-
tional surface of the other member, and piv-
oted or toggle links or arms arranwed to con-
trol the action of the movable membel sub-
Stdﬂtl&lly as set forth.

4. The combination, in a door-check, of two
members having eoaeting frictional surfaces,
and means for connecting them respectively
to a door and door-frame, one of sald mem-
bers being movable to and from the frictional
surface of the other member, pivoted or tog-

gle links or arms arranged to control the ac-

tion of the movable member, and means for
adjusting the angular relation of the pivoted
or toggle arms, subsmntmllv as set forth.

5. Theé combination, in a door-check, of a

spring-actuated rotary member, a 'relatively

stationary member, a friction-shoe, means
connecting the friction-shoe with one of said
members and supporting the shoe in opera-

1 tive relation to the other of said members with

which it frietionally coacts, means for con-
necting the rotary member and stationary
member with a door-frame and door, and an
adjusting device forregulating the relation of

| the friction-shoe to said other coacting mem-
ber, as set forth.

6. The combination, in a door- eheek of a
spring-actuated retary member, a statlonmy

75
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memberhaving a frictional surfa,ee,e friction- °

shoe, means connecting the shoe with the ro-
tary member and supporting it in operative
relation to the frictional surface of the sta-
tionary member, means for connecting the
rotary member and stationary member with a
door-frame and door, and an adjusting de-
vice adapted to regulate the relation of the

friction-shoe to the friction-surface of the sta-

tionary member, substantially as set forth.
7. The combination, in a door-check, of a

spring-actuated rotary member, a stationary

frictional surface surrounding the rotary
member, means for connecting the rotary
member and friction-surface to a door-frame
and door, a friction-shoe, means yieldingly
connecting the friction-shoe with the rotary
member and supporting it in operative rela-
tion to the stationary friction-surface, and an
adjusting device mounted upon the rotary

member and adapted to regulate the relation

of theshoe to the friction-surface, as set forth.
8. The combination, in a door-check, of a

| spring-actuated rotary member, a friction-

surface stationary with relation to the rotary

member, means for connecting the rotary

member and friction-surface to a door-frame
and door, a friction-shoe, and a palr of piv-
oted or toggle links or arms yieldingly con-
necting the shoe with the rotary member, sub-

and controlled member, and means for ad- | stantially as set forth.

105

I10O

LI5

120

125

130




IO

20

30

35

40

50

641,499

9. The combination, in a door-check, of a
spring - actuated rotary member, a friction-
surface stationary with relation to the rotary
member, means for connecting the rotary
member and friction-surface to a door-frame
and door, a frietion-shoe, a pair of pivoted
links connecting the friction-shoe with the
rotary member, and a spring interposed be-
tween the friction-shoe and one of the links,
substantially as set forth.

10. The combination, in a door-check, of a
spring -actuated rotary member, a friction-
surface stationary with relation to the rotary
member, means for connecting the rotary
member and friction-surface to a door-frame
and door, a friction-shoe, a pair of pivoted
links connecting the friction-shoe with the ro-
tary member, aspring interposed between the
shoe and one of the links, and an adjusting
device mounted to move with and engaging
one of the links, substantially as set forth.

11. The combination, in a door-check, of a
spring -actuated rotary member, a friction-
surface stationary with relation to the rotary
member, means for connecting the rotary
member and friction-surface to a door-frame
and door, a friction-shoe, a pair of pivoted
links connecting the friction-shoe with the ro-
tary member, a spring interposed between the
shoe and one of the links, and a second spring
interposed between the rotary member and
one of the links, substantially as set forth..

12. The combination, in a door-check, of a
spring -actuated rotary member, a iriction-
surface stationary with relation to the rotary
member, means for connecting the rotary
member and friction-surface to a door-frame
and door, a friction-shoe, a pair of pivoted
links connecting the frietion-shoe with the ro-
tary member, aspring interposed between the
shoe and one of the links, a second spring in-
terposed between the rotary member and one

of the links, and an adjusting device mounted

to move with and engaging one of the links,
substantially as set forth.

13. The combination, in a door-check of a
spring -actuated rotary member, a friction-
surface stationary with relation t0 the rotary
member, means for operatively connecting
the rotary member and friction-surface to a
door-frame and door, & friction-shoe, an arm
rigidly secured to and projecting from the ro-
tary member, and means vleldmﬂ‘ly connect-

- ing the frietion-shoe with the rigid arm of the

55
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rotary member, substantially as set forth.
14. The combination, in a door-check, of a
spring -actuated rotary member, a friction-
surface stationary with relation to the rotary
member, means for operatively connecting

the rotary member and friction-surface to a |.

door-frame and door, a friction-shoe, an arm
rigidly secured to and projecting from the ro-
tary member, means yleldingly connecting

i

the friction-shoe with the rigid arm of the ro-
tary member, and an extension on said rigid
arm projecting into close proximity to the
friction-shoe for confining it in operative re-

lation to the friction-surface, substantially as -

set forth. |
15. The combination, in a door-check, of a
spring-actuated rotary member,a friction-sur-
face stationary with relation to the rotary
member; means for operatively connecting
the rotary member and {friction-surface to a

door-frame and door, a friction-shoe, a pair of

pivoted links or arms connecting the friction-
shoe with the rotary member, one of said
links or arms being formed with an inclined
or beveled face, and an adjusting-screw
threaded into a suitable support and engag-
ing the inclined or beveled face of the link
for regulating the relation of the friction-
shoe to the friction-surface, substantially as
set forth.

16. The combination,in adoor-check of an
approximately cylmdmcal casing hawnﬂ' a
frictional surface, a rotary member journaled
in said casing, means for operatively con-
necting the casing and rotary member to &
door-frame and door, a helical spring attached
at its inner end to the rotary member and at
its outer end to the casing, a friction-shoe,
and a pivoted arm or link yieldingly connect-
ing the friction-shoe with the rotary member
and supporting the shoe in operative relation
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to the friction-surface, substantially as set

forth. |

17. The combination, in a door-check, of an
approximately cylindrical casing, a rotary
member journaled in said casing, means for
operatively connecting the casing and rotary
member to a door-frame and door, a helical
spring attached at its inner end to the rotary
member and at ifs outer end to the casing, a
friction-shoe, means yileldingly connecting
the friction-shoe with the rotary member and
supporting it in operative relation to the fric-
tion-surface, and an adjusting device carried

by the rotary member and regulating the po-

sition of the friction-shoe with relation to the

friction-surface, substantially as set forth.
18. The ecombination, in a door-check, of a

spring-actuated rotary member, a friction-

shoe, toggle links or levers connecting the

friction-shoe with the rotary member, a rela-
tively stationary outer casing inclosing the

friction-shoe and toggle links or 1eve:1$ and -

having an inner friction -surface against
which the friction-shoe operates, and means

for operatively connecting the rotary mem-

ber and casing member to a door and door-
frame, substantially as set forth.
WARREN K. CROFFORD.
Witnesses:
HARRY E. KNIGHT,
M. V. BIDGOOD.
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