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CHARLES E. TREADWELL, OF DENVER, COLORADO. 
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SPECIFICATION forming part of Letters Patent No. 766,746, dated August 2, 1904. 

Application ?led November 11. 1903. Serial No. 180,694. (No model.) 

To all whom, it may concern: 
Be it known that 1, CHARLES E. TREADW'ELL, 

a citizen of the United States, and a resident of 
Denver, in the county of Denver and State of 
Colorado, have invented a new and Improved 
Door Hinge and Check, of which the follow 
ing is a full, clear, and exact description. 
This invention relates to a class of door 

hinges that support the door to swing-‘in oppo 
site directions, and has for its object to pro 
vide novel details of construction for a double 
acting hinge that adapt it for very effective 
operation and afford a reliable check for the 
arrest of the swinging movement of the door 
at a proper point. 
A further object is to provide a ball~bearing 

for the surfaces of contact between the work 
ing members of the hinge which greatly re— 
duces friction between said members and facili 
tates the swinging movement of the door. 

Reference is to be had to the accompanying 
drawings, forming a part of this speci?cation, 
in which similar characters of reference indi 
cate corresponding parts in all the views. 
Figure 1 is a sectional plan view of a door 

supported to swing in opposite directions by 
the improved double-acting hinge. Fig. 2 is 
an enlarged vertical transverse sectional view, 
substantially on the line 2 2 in Fig. 1. Fig. 3 
is a vertical transverse sectional view of one 
hinge-joint, taken substantially on’ the line 3 3 
in Fig. %. Fig. 4 is a horizontal transverse sec 
tional view of one hinge-joint, substantially on 
the line a 4: in Fig. 2. Fig. 5 is a detached side 
view of the lower portion of a male section for 
one hinge-joint. Fig. 6 is a detached vertical 
sectional view of the female section for one 
hinge-joint. Fig. 7 is an enlarged vertical 
transverse sectional view of working details for 
one hinge-joint, having a ball-bearing between 
opposed raceways on the male and female sec 
tions thereof. Fig. 8 is a vertical transverse 
sectional view of a portion of the female sec 
tion for one hinge-joint, showing the bearing 
balls in position therein; and Fig. 9 is a de 
tached side view of the working portion of the 
male hinge-section adapted for operable en 
gagement within the hinge-section shown in 
Fig. 8. 
As the improvement is especially well adapt 

‘joint. 

ed for use to support a door that is to swing 
in a doorway between two rooms or the like 
in a building and open in either direction and 
also afford a check to arrest the door at a suit 
able point for its closure, two similar hinge 
joints are necessarily provided for the im 
proved double-acting hinge and check, said 
hinge-joints being spaced apart but joined to 
gether, and each affords a hinge and check 
that becomes operative for the swinging sup 
port of the door in accord with the direction 
in which the door is pressed to open it, and as 
the construction of the twin hinge-joints is the 
same a description of one joint will answer for 
each member of the double-acting hinge. 
Each hinge-joint of the pair employed com 

prises a male section 10 and a female section 
11, and, as shown in full lines in Fig. 1 and 
in dotted lines in Fig. 2, one male section of 
the double-acting hinge is joined to the female 
section of the other hinge-joint by a spacing 
plate 10“, which is formed integral or solid 
therewith and positioned at or near the upper 
end of said male section and the lower por 
tion of the female section. The male section 
for each hinge-joint is tubular and at a, near 
the longitudinal center thereof, is reduced in 
diameter, affording a shoulder at said point (a 
and the cylindrical portion 10“, which extends 
below it. ' 
On the part 10‘L a coarse thread 101’ is spi 

rally formed, havingasingle turn around the 
hollow wall on which it is formed, this thread 
being produced by an equal reduction of ma 
terial between the opposite sides of the thread 
of proper thickness for effective service, and 
it will be seen that the depending portion 10“ 
in function serves as a pintle for the hinge 

On the hollow cylindrical wall 10 a 
wing or flat leaf 100 is formed or secured so 
as to project laterally therefrom, and, as 
shown, the leaf is integral with or aliixed upon 
the portion of the wall 10 that extends above 
the shoulder a, but extends below the shoul 
der preferably the full length of the male 
joint portions 10 10“ and is spaced from the 
portion 10“ to permit engagement of the fe 
male joint-section 11 with the pintle 10“ and 
thread thereon. The female section of the 
hinge-joint consists of a hinge-leaf 11“, where 
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in is formed or secured the tubular forma 
tion 11, which extends from one side edge of 
the leaf, the bottom of'the part 11 being flush 
with the lower horizontal edge of the leaf 11“. 
The cylindrical formation 11 is of a length 
equal to that of the pintle portion 101‘ of the 
male section and has such interior diameter 
as adapts the latter to loosely ?t thereon for 
a portion of the length of the female sec 
tionéthatis to say,-from the upper end 6 to 
a lower point 5’, from which point the bore 
is diametrically reduced to the lower end of 
the cylindrical wall 11. ‘ In the thickened cy 
lindrical wall 11", that extends from the point 
7)’ downward, a spiral groove 0 is formed that’ 
equals the pitch of the thread 10" and has a 
depth and breadth that adapts the groove or 
channel to receive said thread. The hinge 
leaf 11“ equals the hinge-leaf 10C in width 
from the lower edge to the upper edge thereof 
and is afforded clearance in the portion that 
extends above the upper edge of the tubula 
tion 11 from the cylindrical upper part of the 
male section 10. 
The spiral thread 101’ and spiral groove 0 

are so positioned with regard to the leaves on 
the male and female sections that the lower 
end of the thread will engage within the up 
per end of the groove when the hollow pintle 
10“ is inserted into the upper portion of the 
tubulation 11 and the leaves 100 11“ are at 
their greatest angle of divergence one from 
the other, or, in other words, when the door 
having hinges of the improved construction 
is opened as far as it will swing. WVhen 
the thread 10" enters the upper end of the 
grooyie c, it is obvious that the male section 
of the hinge-jointwill be raised in the female 
section an extent equal to the pitch of the 
screw-thread 10“, so that the door on which 
the hinge is affixed will be correspondingly 
elevated and its weight imposed on the pair 
of hinges that carry it on a casement-jamb. 
\Vhen the opened door is to be closed, a slight 
initial movement will cause the thread 10b to 
traverse the groove 0 downwardly, and when 
the hinge-leaves which are thus caused to ap 
proach each other have contact laterally with 
the plate 1O‘l the lower end of the thread will 
have reached the lower extremity of the 
groove and the door will be closed. 

It may be here explained that in application 
of the duplicate hinge in any suitable number 
for the swinging support of a door A (see. 
Fig. 1) upon a casement-jamb B for control of 
a door opening in a room-wall or the like the’ 
hinge-leaves 11a are respectively secured upon 
an edge (Z of the door A and the vertical trans‘ 
verse edge a on the casement-jamb, the spac 
ing-plate 10(1 being disposed between. the 
hinge-leaves 10C and 118‘. It will be seen 
that this arrangement of the duplicate hinges 
disposes one hinge-joint at one side of the 
door and the other similar hinge-joint at the 

Upon pushing the opposite side of the door. 
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door from either - side thereof it will swing 
upon the hinge-joints that are at thev side of 
the door toward which itis to swing or at the 
opposite side from which pressure is applied 
to move the door on its hinges, the other du 
plicate hinge-joints that are at the side of the‘ 
door which receives pressure remaining dor 
mant and only become active when the door 
is swung in an opposite direction. 
As shown in Fig. 2, the door A and cap 

plate C of the door-casement may be sloped 
each way from a center line, so that the ele 
vation of the door as it is opened in either di 
rection will be permitted by the clearance thus 
afforded. 

' In the construction of the improved hinge 
for the movable support of heavy doors the 
friction between the thread and groove 
formed, respectively, on and in the'male and 
female sections of the hinge-joints has a tend 
ency to retard the swinging movement of the 
door that increases resistance to an opening 
movement of the door. 
To obviate the friction due to the direct con 

tact of the thread with the surface of the de 
fining-walls of the groove, a ball-bearing is 
provided which intervenes the walls of the 
groove in the female section and the lower 
surface of the thread on the male section of. 
the hinge-joint, this feature being shown in 
Figs. 7, 8, and 9 of the drawings. To adapt 
the groove and thread mentioned for an ac 
commodation of a plurality of bearing-balls 
g, that are of proper diameter and equal size, 
the lower side wall of the spiral groove 0 is 
concaved throughput its length, as shown in 
Figs. 7 and 8 at 0’, and the vertical wallformed 
between the terminations of the spiral groove 
is likewise concaved, as shown at 02', thus pro~= 
‘vlding a continuous concave track for the sup 
port of the series of bearing-balls. A like 
concavity c’ is formed in the lower surface of_ 
the .thread on the male sectlon, and the groove 1 
that receives said thread 10b is afforded suf? 
cient width to accommodate the thread and 
the balls g, that nearly fill the spiral groove 
0’ and vertical connecting-groove 02. - 

It will be seen that the connection of the 
male and female sections of the hinge-joint 
and the interposing of a series of bearing 
balls between the opposed walls of the male’ 
and female‘ spiral formations therein afford 
antifriction-bearing for themale section on 
the female section, which will facilitate the 
swinging movement of a heavy door to open 
it and also adapt the weight of the door to 
cause a closure of the door automatically. 

- The improved means for arresting the swing 
ing of the door when it is nearly closed, so as 
to insure a proper closure of the same if the 
door is swung open and allowed to close auto 
matically, is clearly shown in Figs. 2, 3, 4, 
and 7 and consists of the following details: 
The lower end portion 11b of the tubulation 
'11 is closed liquid and air tight by a bottom 
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wall 11", and a bottom wall 108 is secured in 
the lower end of the hollow pintle 10“, that is 
practically a hollow piston. The upper end 
of the male section 10 for each hinge-joint of 
the duplicate hinge is closed by the loose cap 
10“, from the center of which extends down 
ward the valve-rod 72. which passes loosely 
through the center of the bottom wall 10°, 
and upon an extension of the valve-rod below 
said bottom adisk valve 5 is secured. Aper 
foration K‘ is formed in the bottom wall 100 
near the valve-rod l1 and a like perforation is 
made in the disk valve 1', which may be caused 
to aline with the perforation 7r, and it will 
be seen that by a rotatable movement of the 
valve-rod, which may be effected by turning 
the cap 10“, the passage through the bottom 
wall 108 and the disk valve may be partially 
or entirely closed and fully opened, as occa 
sion may require. Two perforations m are 
also formed in the bottom wall 108 at each 
side of the valve-rod it, which may be closed 
by an annular plate-valve m’. The annular 
valve m’ is hung from the bottom wall 108 by 
two bolts 12, that are secured in the annular 
valve and pass loosely up through perfora 
tions in the bottom wall 108, the upper ends of 
the bolts having heads thereon that limit the 
downward movement of the annular valve 112’. 
A suitable quantity of liquid D._ such as oil, 

is placed in the lower portion of the female 
section of each hinge-joint for the double-ace» 
ing hinge, and when the door whereon the 
hinge is placed is completely opened the ele 
vation of the pintle member or piston 10u of 
the hinge-joint that becomes active carries 
the annular valve m’ above the liquid D, as 
shown in Figs. 3 and T. 
“Then the door is released after it has been 

opened, its weight causes it to swing toward 
the opening it guards to close it, and this will 
cause a turning movement of the pintle-sec 
tion or piston 10“, causing a descent of the 
same in the compartment 11 of the female 
section for the hinge - joint. The annular 
valve at’, having a central opening, exposes 
the disk valve / to permit its contact with the 
liquid D, and obviously the downward pres 
sure of the pintle member or section 10“ causes 
the annular valve to contact with the bottom 
wall 10“, closing the oil-passages 1m in the 
valve. The continued downward pressure of 
the pintle member or piston 10“ forces the 
liquid D through the alined perforations Zr, 
which by resistance to the passage of the liq 
uid, due to the restricted opening it passes 
through, checks the descent of the pintle 
member and correspondingly retards the clo 
sure of the door. 

It will be seen that the quantity of liquid 
placed in the hollow female section of the 
hinge-joint may be gaged so that the door 
check will not become operative until the door 
is partly closed; also, that the openings X‘ may 
be graduated in size by an adjustment of the 

cap 10“, so that the door-check may be con 
trolled to conform to the weight of the door 
and act effectively for the quiet-assured clo 
sure of the door. 

In the pintle or piston portion 10“ of the 
male section of the hinge-joint a proper (lis 
tance from the bottom wall 10“ a circumferen 
tial groove 0 is formed, and a number of per 
forations u’ are formed in the bottom of the 
groove, this provision serving to return any 
of the liquid D that may be forced upward 
between the walls of the male and female sec 
tions through the perforations 0 down into 
the hollow pintle or piston 10“. 
\Vhen the door is closed and the liquid D is 

transferred from the female section of the 
hinge-joint to the male section and an open 
ing movement of the door is commenced, the 
consequent rising movement of the pintle-sec 
tion 10“ will permit the annular valve m’ to 
drop away from the bottom wall 100 and open 
the passages on therein, so that there will be 
three openings for the descent of the liquid 
D into the female compartment, which will 
pass freely and not produce frictional resist 
ance. 

The improved hinge has been described as 
being preferably employed for the support 
and checking control of the swinging move 
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ment of a door in two directions; but it is to 95 
be understood that by separating the double 
acting hinges the hinge may be used to sup 
port and automatically check the closure of a 
door that swings in but one direction and 
when closed has contact in the usual way with 
the door frame or casement. 
The improved hinge is preferably provided 

with oil or other suitable liquid as a means 
for checking the descent of the male portion 
of the hinge in the other member of the 
same; but it is to be understood that if the 
joint between the male and female members 
is su?iciently tight air may be substituted for 
a liquid to serve as a retarding agent. 
Having thus described my invention, I claim 

as new and desire to secure by Letters Patent— 
1. A hinge and check, comprising a tubular 

female member having a spiral groove there 
in, a tubular male member or piston havinga 
projected spiral coil on its lower portion, 
adapted to work in the groove, the male and 
female members each havinga hinge-leaf and 
being also provided with a bottom wall, a 
disk valve held upon the bottom wall of the 
piston by means consisting of a rod passing 
up through the bottom of the piston, and a 
closing-cap on the top edge of the piston or 
male member, which by turning controls the 
disk valve,said valve and the bottom wall of the 
piston having perforations that maybe alined 
by turning the cap to produce a full-sized 
passage, or be reduced in area by a rotatable 
movement of said cap. 

2. A door hinge and check, comprising a 
hollow male member or piston, a female mem 

I00 

I10 

I20 

I25 



IO 

her, and a quick-pitch-screw connection be 
tween said members, which by gravity of the 
door cause its closure, a check device for con 
trolling said closure, comprising a disk valve 
having a perforation at one side of the center, 
a central rod extending from the valve up 
through a central perforation in the bottom 
wall of the hollow piston, a circular cap-plate 
on the upper end of said rod, and which is a 
closure for the top of the hollow piston, the 
perforation in the disk Valve that may aline 
with a like perforation in the bottom wall of 
the hollow piston being adjustable in size by 
a turning movement of the cap — plate, the 
piston bottom wall having a plurality of liq 
uid-passa'ges therein at one side of the perfo 

~ ration that is opposed to the disk valve, an 
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annular Valve surrounding the disk vvalve, 
and held to reciprocate toward and'from the - 
bottom of the piston on guide rods or bolts, 
said annular valve closing the liquid-passages 
it is opposite when the piston descends for 
cushioning the closure of the door, and drop 
ping away therefrom to open said passages 
for a free passage of liquid in the piston down 
into the other hinge-section, when the piston 
is drawn upward by opening the door. 

In testimony whereof I have signed my name 
to the speci?cation in the presence of two sub 
scribing witnesses. 

CHARLES E. TREADWELL. 
WVitnesses : ’ 

GEORGE R. MARKEE, 
HARRY C. WVATT. 
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