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To (ll thon, it mirt concern: 
Beit known that I, JoHNHOWARDSPRAGUE, 

a citizen of the United States of America, and 
a resident of the city of Scattle, county of King, 
State of Washington, have invented certain 
new and useful Improvements in Vacuum 
Lifters, of which the following is a specifica 
tion. - 

My invention relates to improvements in 
vacuum-lifters, and has spocial reference to a 
device of this class which is especially useful 
in handling plate-glass. . . 
Among numerous objects attained by this 

invention and readily understood from the foll 
lowing specification and accompanying draw 
ings, included as a part thereof, is the produc 
tion of a simplified and efficient vacuum lift 
ing device embodying essential features of 
adaptability, utility, and general efficiency 
which facilitate the application of the device 
for lifting and sustaining plates of glass and 
insure a positive exhaust of the air from the 
cup and a secure hold of the lifter on the glass. 
The above-mentioned and other desirable 

objects are attained by the constructions, com 
binations, and arrangements of parts, as dis 
closed on the drawings, set forth in this speci 
fication, and succinctly pointed out in the ap 
pended claims. 
With reference to the drawings filed here 

with and bearing like reference characters for 
corresponding parts throughout, Figure 1 is 
a view of the lifter shown in partial vertical 
section. Fig. 2 is a fragmentary view of the 
lifter viewed from the left of Fig. 1, and Fig. 
3 is a plan view of the lifter on reduced scale. 
This invention includes a vacuum-cup, as 

10, which is composed of plate metal and pref. 
erably formed substantially dish-shaped and 
comparatively shallow, and at the open side 
of this cup the rim thereof is thickened at the 
edge, and a continuous groove 11 is formed in 
this edge as the seat for a packing 12, con 
sisting of an endless strip of flexible material 
of Somewhat resilient nature, as leather, rub 
ber, or the like. This groove 1 is somewhat 
restricted in width at the mouth, so as to bet 
ter retain the packing-strip when seated there 
in, and this strip is formed somewhat thicker 
than the depth of the groove, so as to project 

beyond the edge of the rim of the cup, and in 
the outer surface or face of this packing-strip 
is a continuous groove 9, which insures a more 
perfect air-tight seating of the packing on the 
glass plate. At the center of the cup is a dis 
tance-piece 10', which is adapted to support the 
glass plate against exterior air-pressure when 
the lifter isapplied. This distance-piece con 
sists of a lug equal in height to the depth of 
the cup and formed on the head thereof, and along the edge of the end of this lug à groove 
11' is formed of the same shape as groove l1, 
and seated in this groove is a section of pack 
ing 2', similar in form to packing 12. 
Mounted on cup 10, substantially parallel 

with the face thereof, is a hollow handle, 
through which the air is exhausted from the 
cup and which conveniently consists of a cyl 
inder 14, comprising a tubular barrel nortion 
14 of suitable length to provide a handhold 
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and suitable heads, as 15 and 16, conveniently 
secured to opposite cnds of the barrel. This 
cylinder is mounted on suitable opposite 
stands, as 17 and 17, which are preferably 
formed integral with the head of the cup 10 
and have corresponding eyes 16 at the outer 
ends of suitable diameter of bore to receive 
the end portions of the cylinder-barrel 14 
snugly, and these stands are of suitable height 
to support said cylinder clear of the head of 
the cup, so that it can be grasped in the hand 
between said stands and used as a handle to 
manipulate the lifter. 

Fitting in cylinder 14 is a plunger 19, to 
which a suitable rod 18 is attached, and this. 
rod projects through a suitable aperture in 
head 15 and has a cross-bar 18, conveniently. 
mounted thereon at the outer end as a handle 
for operating the plunger to exhaust the air 
from the cup through the cylinder. The cup. 
and cylinder ape conveniently connected by 
an exhaust-passage, as 20, preferably formed 
in the stand 17 and leading to the cylinder ad 
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jacent head 16, and this passage is made with 
a lateral offset to conveniently provide a seat, 
as 21, at one end of the lateral portion of the 
passage for a stop-valve 22, by means of which 
this passage is positively closed after the air 
is exhausted froin the cup. This stop-valve 
consists of a thumb-screw tapered at the point 
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and fitting in a screw - threaded a her tire 
formed in stad 17 at: right, angries to Passage 
20 and intersecting sane at the point of t) it set. 
so that the screw can be maanipulated te bring 
the point against seat 21, ai i there by close 
the passage. 

HLeading from the hore of cylinder 1 i is an 

2. 

air-discharge. passage 23, preferably forme 
in the head 16, and in this passage is located 
a suitable outwardly-opening check-vaive con 
veniently consisting of a Seit 23', for het by 
counterboring the outer eind of said passage, 
a ball 24, fitting in said counterhore, a lishing 
25, secured in the countertoire, and in oil 
coil-spring 26, confined by sait busling arit 
yieldingly pressing said ball against sail seat. 
In the exhaust-passage 20 a suitable check 
valve is preferably located which opens re 
sponsive to suction in the cylinder and con 
veniently consists of a bushing 25, secured in 
a counterbore formed at the cup end of saic 
passage, a ball 24 at the inner end of said 
bushing, and an open coil-spring 28' between 
said ball and the inner end of said couinterbore 
and yieldingly pressing said ball against said bushing. 

Leading to cup 10 is an air-induction Pas 
Sage 27, preferably formed in the base end of 
stand 17", and this passage is controlled by a 
suitable stop-valve 28, conveniently consisting 
of a thumb-screw tapered at the point and fit 
ting in a screw-threaded counterbore formed 
at the outer end of said passage and tapered 
at the inner end to correspond to said screw 
point, so that the said screw can be manipu 
lated to seat the point thereof against said ta 
pered portion of the counterbore, and thereby 
positively close the induction-assage. 
These lifters are especially useful for set 

ting plates of glass in window-frames or the 
like, as they can be readily applied in any de 
sired multiplicity to the piate as handholds 
at the desired points, it being simply neces 
sary to apply each lifter by holding it with 
the open side of the cup opposed to the plate 
and the packing-strip 12 pressing against same 
and then operating the plunger of the pump 
to exhaust the air from the cu) through bas gll 
sage 20, after which the stop-valve 22 is closed 
to prevent any chance of leakage of air to the 
cup through passage 20. When desired to ro 
lease the lifter from the plate, it is simily 
necessary to open the induction-Valve 23 to 
allow air to enter the chanier of the cup through passage 27. 
This lifter is simple of construction an op 

eration and positive in action, and by arrang 
ing the pump-cylinder parallel with the face 
of the cup as a handle the grip of the hand is 
brought close to the object to be lifted, and 
the chances of wrenching the lifter loose aire 
thereby reduced to a minimum. while the 
packing-striya aibout the rin) of the cu pre 
vents ingress of air, and the distance-piece in 
sures the plate of glass froin being broken by 

{x rion air-press ré Wh on til li?ter is ap plies. 
| i:? Ving thias descri i od inny invention, what 

! clain a new, ind desire te secure ty Let 
ters it (it of t( lite States of America, 
is or - 

!. ) a victum il-liftei'; the combination of : 
cui) at a backing-strip arranged along the 
edge of the rim of said cup and having a groove 
in the face. 

2. In a wºtacii uh)-liftcer, a cun), a lhollow lift 
ing-handle attached to said cup substantially 

; allel with the face thereof and connected 
With an ex inaust-passage leading tilheref’onn. a. 
valve for sail passage, and incans to create a 
s!ction in sail handle. 

3. In a vacuui-lifter, a cil, a hollow lift 
ing-handle attached thereto and connected 
with an exhaust-passage leading the refron, 
a check-valve in stie vassage, a stop-valve for 
3ai assage, and neans to create a suction in 
said handle. 

4. in a vacuum-li?ter, a c), a lifting-han 
die atached theret i and comprising a pump 
cylinder connected with an exhaust-pass: ge 
leading therefron, a check-valve in said 'as 
Sage. a stol-valve fol' said passage, and a lull 
ger fitting in said cylinder. 

5. În a vacuun-lifter, a cup, a lifting-han 
die attached the reto al comprising a pump 
cylinder having a discharge-passage and ar 
ranged su ostantially parallel with the face of 
said cul) and connected with an exha list-bas 
sage leading there from, a check-valve in said 
discharge-passage, a valve controlling said ex 
haust-passage, and a plunger fitting in Staic 
cylinder. 

6. In a vacuum-lifter, a cup having an in 
duction-passage, a valve ther for, a lifting 
handle attached to said cup and comprising a 
pump-cylinder having : (tischarge-passage and 
connected with in exhaust-passage leading 
from said cup, check-valves in said discharge 
and exhaust passages, a stop-valve for the ex 
haust-passage, and a plunger fitting in said 
cylinder. 

7. In a vacuum-lifter, a cu having an in 
duction-passage, a valve therefor, opposite 
stands on the head of said cul), a lifting-hall 
dle comprising a pump-cylinder mounted on 
sail stands and having a discharge-passage and 
connected with an exhaust-passage leading 
from said cup, check-valves in said discharge 
and exhaust passages, a stop-valve for the ex 
haust-passage, and a plunger litting in saidd cyl 
inder. 

8. a vacuum-lifter, a cu) having all ill 
ductii) - passage a valve therefor, a hollow 
ifting-handle attached to said cup and con 
nected with an exhaust-passage leading the re 
from, a valve in said exhaust-pass: go, and a 
means to create a suction in said handle. 

}. in a vacuum-lifter, a cup having an in 
duction - passage, a valve the re?or, opposite 
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stands attached to said cup and one of said 30 

  



stands provided with an exhaust-passage lead 
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ing from the chamber of said cup, a lifting 
handle comprising a pump-cylinder mounted 
on said stands and having a discharge-passage 
and connected with said exhaust-passage, 
check-valves in said discharge and exhaust 

, passages, a stop-valve for the exhaust-pas 
sage, and a plunger fitting in said cylinder. 

10. In a vacuum-lifter, the combination 
with a cup, of a distance-piece located within 
the cup and adapted to support the object lift 
ed against exterior pressure. 

11. In a vacuum-lifter, the combination . with a cup, of a distance-piece within said cup 
comprising a lug attached to the head of said I5. 
cup and having one surface flush with the edge 
of the rim of said cup. . . . . . . . . 
Signed at Seattle, Washington, this 9th day 

of February, 1904. 
JOHN HOWARD SPRAGUE. 

Witnesses: - . 
ERNEST. B. HERALD, . 

- RoBERT U. Culberson. 

  


